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Listed on page 2 you'll find 10 articles and 7 regular departments 
which feature application and design ideas for fluid power equipment 
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OILGEAR picked by 


engineers for new 


co ateyakeyatetolil-iioM dh d-) am Mela 4 


This versatile fluid power also used 
in McNary Dam and Bayou Boeuf Locks 


The problem of selecting the power to operate the lock 
gates, butterfly valves and capstans in the new Monon- 
gahela River Lock was to provide the speed of operation, 
the capacity and the dependability that would keep the 
rapidly growing volume of shipping on the move. The 
river at this point now handles millions of tons more an- 
nually than Panama. 

Certainly, in the fact that Oilgear Fluid Power equip- 
ment was selected for this lock, as well as for those at 
McNary Dam in Oregon, and at Bayou Boeuf in Loui- 
siana, is evidence of the repute in which Oilgear is held. 

But we are inclined to stress the versatility of Oilgear 
Fluid Power . . . its applicability to a wide range of needs 
ranging from the impressive capacity required for lock 
Operation . . . to the delicate and assured precision, con- 
trollability and accuracy required in printing on flimsy 
cellophane ...and to the middle ground of industry 
where production must always be increased and always 
kept on the move. 

Fundamentally there is no difference. There must be 
power, ample power, susceptible of control some times 
tushing and gigantic, some times a mere whisper of 
Power whittled down to a point, as it were. 

With Oilgear Fluid Power available in pump and cy]- 
inder for straight line motion, or in pump and motor or 
integrated transmission for rotary motion or reduction 


of ratio, you have a power source and method applicable 


Oilgear Two-way Variable Delivery Pump with 
Electro-hydraulic Three-position Remote Control. 


to any need. In addition, you gain ability to vary speed 
or power steplessly in an extremely broad ratio. You can 
have power that does not move but simply holds a mem- 
ber under constant pressure. You can have speed that 
clings closely to the changing viscosity of a beaten mass... 
or power that forms giant airplane fuselages and wings. 

Whatever your problem, it deserves the opportunity 
to be matched with Oilgear versatility for a better solu- 
tion. It will cost you nothing to investigate. It may show 
you a tremendous gain. THE OILGEAR COMPANY, 
1564 W. Pierce St., Milwaukee 4, Wisconsin. 
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OILGEAR 




















KEEP WATER OUT OF YOUR AIR TANK 


WITH THIS NEW WESTINGHOUSE 


C-/ Automate Drain Valve 





















Made of non-corrosive alu- 
minum and oil-resistant rubber, 
the Westinghouse C-1 Auto- 
matic Drain Valve is installed 
on the bottom of the tank or 
aftercooler. 


® Let the new Westinghouse C-1 Automatic Drain 
Valve take over the job of keeping water out of 
your air tank. It’s completely automatic in opera- 
tion . . . there’s no day to day manual draining, or, 
worse, no forgetting to drain. It eliminates the need 
for drip pans, drain lines or sewage connections. 

Every time your air compressor starts, stops or 
unloads, the C-1 Automatic Drain Valve goes into 
action. Its piston—the only moving part—moves 
between the extended and retracted position, ex- 
pelling collected water into the air as vapor. 

Air pressure from the unloader pipe of your air 
compressor operates this Drain Valve which may 


7 COMPLETELY AUTOMATIC 
LOW IN COST ° EASY TO INSTALL 


Operating pressure for the C-1 Automatic Drain 
Valve is obtained from the oil unloader pipe on a 
“start-stop” unit or the unloader pipe from the 
pilot valve on a “load-unload” operating unit. 


be installed on the tank or aftercooler. 

Everything you need for quick, easy installation 
—including all fittings and tubing—is furnished in 
a complete kit. The C-1 Automatic Drain Valve 
is available for all models of Westinghouse Air 
Compressors and fits most units of other makes 
as well (lever type unloaders excepted). 

A water-free air supply is a must on most types 
of pneumatic equipment; it will help you get 
longer, trouble-free service from every type. Get 
full information on the Westinghouse C-1 Auto- 
matic Drain Valve from your Westinghouse Air 
Compressor dealer. 


Westinghouse Air Brake 


COMPANY 


INDUSTRIAL PRODUCTS DIVISION XK 


WILMERDING, PENNA. 


Factory Branch: EMERYVILLE, CALIF. Distributors throughout the United States . . . Consult your Classified Directory. 
Distributed in Canada by: Canadian Westinghouse Co. Ltd., Hamilton, Ontario. 
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NO MORE PROBLEMS. The production 
of plastic household items by Rona Plastic 
Corporation was slowed down by an inade- 
quate hydraulic oil. A switch to Sunvis 999, 
over a year ago, restored it to normal. 


PRESSURE LOSSES ENDED. There are few plastic molding machines as big as 
this 60 ounce model. It exerts a pressure of 1,000 tons. Because the hydraulic oil 
formerly used sludged up and thinned out, it could not maintain this pressure. But 
Sunvis 999 has fully met these severe requirements, as well as those of Rona’s nine 
other hydraulic machines of varying sizes. 


PLASTIC MOLDER’S BOTTLENECK ENDED 
BY SUNVIS HYDRAULIC OIL 


More than a year ago Rona Plastic Corporation, New York 
City, had trouble with its hydraulic molding machines. 
The machines functioned erratically due to oil sludge 
sticking the control mechanisms. In addition, the oil 
thinned out excessively at normal operating tempera- 
tures, and resulted in the loss of proper clamping pres- 
sures on the dies. To keep the machines going at all, it 
was necessary to drain, clean, and entirely recharge the 
systems at frequent intervals. 

A Sun representative, called in by Rona, studied the 
problem and recommended Sunvis 999. He knew it would 


NO OIL CHANGES HAVE BEEN NEEDED. Before Sunvis 
999 was adopted, the oil in each of the machines had to be changed 
frequently (the one pictured holds 450 gallons). The original 
charges of Sunvis 999 have been in use now for more than a year. 


SUN INDUSTRIAL 


SUN OIL COMPANY, PHILADELPHIA 3, PA. » SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 








PRODUCTS 


put an end to pressure losses, because, even at elevated 
temperatures, it does not decrease in viscosity as much 
as most other oils. He also knew its exceptional stability 
would end the sludging problem. 

Sunvis 999 proved to be the answer to all Rona’s 
hydraulic oil problems. The original charges, with mini- 
mum make-up, are still giving good service. Rona can 
expect the same performance for a long time to come, 
because experience shows that under normal operating 
conditions, Sunvis 900 Series Oils are good for the life 
of the equipment. 


laaiheeientestenntientiantientientaestaetenstanstententantententententontaston 


Department AH-2 

Sun Oil Company, Philadelphia 3, Pa. 

I am interested in knowing more about Sun Hydraulic 
Oils. ( I would like to consult with a Sun representative. 
CJ Send the booklet “Hydraulic Fundamentals and Indus- 
trial Hydraulic Oils.” 


Name 





Title 








Company 


Address 





City Zone State 








TECHNICAL ASSISTANCE AVAILABLE. Sun’s engineers 
are at your service for consultation on all hydraulic oil applica- 
tions. It will pay you to utilize the experience they have gained in 
solving a wide variety of problems in many different industries. 


UNOC 






























About Prize Papers... 

APPLIED HYDRAULICS’ Prize Paper Contest, announced recently, 
has drawn a considerable number of entries from design, operating and 
maintenance personnel, independent sales engineers and plant machine 
builders. From the scope of the projected subjects on which papers are 
being prepared it is evident that some very interesting and worth while 
projects will be described. 

The rules of the contest permit two or more men to co-author the 
preparation of papers, an advantage where a designer and a machine 
builder or a sales engineer and an operating engineer, for example, can 
add their experience or skills for a final result. Contestants may submit 
more than one paper if they desire. 

Companies or departments in companies may sponsor the preparation 
of a paper. However, such papers must be signed by an individual or by 
several individuals and prize money will be paid to an individual or divided 
equally among individuals. 

Papers submitted which do not win a prize will be considered for publi- 
cation in APPLIED HYDRAULICS. Such papers will be paid for promptly 
upon publication. 

The Prize Paper Contest closes on June 1, 1953. An Entry Card, Rules 
of the Contest and Suggestions to Contestants will be sent upon request. To 
enter write the Prize Paper Contest Editor. 





calls for an analysis of the air re- 
quirements for operating the plane’s 
utilities. In this month’s Aviation 
Section, M. Caserta discusses some 
of the selection factors for aircraft 
compressors. It’s Part 1 of a two 
part article on airborne compres- 


Always a Compromise 


It’s axiomatic that any design is 
a compromise. We may sacrifice 
some capacity for weight advantage 

. or may increase cost for addi- 
tional safety controls . . . or for the 
sake of accessibility come up with 
a design which is a little less at- 
tractive than we would like it to be. 
Governing these compromises is the 


designer’s knowledge and the re- Marketing a Shock 


quirements placed on the final prod- Usually we are looking for 


sors. 


uct. 

Designers of aircraft pneumatic 
systems have the factors of capac- 
ity, weight, safety and available 
components to contend with. Selec- 
tion of a compressor and reservoir 


designs which will help you to elimi- 
nate shock and surge in hydraulic 
systems. However, this month we've 
included an article which shows how 
an oil powered circuit was designed 
to produce a severe mechanical vi- 


Fluid Power Lines 


bration. The hydraulic mechanism 
described by L. G. Plant in his arti- 
cle is used on a shakeout machine 
on ore packed railroad hopper cars. 

Many other possible uses of a 
similar circuit present themselves. 
We've considered applying the fluid 
motor driven eccentric to a test ma- 
chine for structural members. So 
if you want to develop shock loading 
this design may be the way to do 
it. 


Leakage Control 
From England, B. Cooke, of 


Vickers-Armstrongs Ltd., has sent 
seven suggestions for applying pack- 
ings to control leakage. Each of 
these ideas are illustrated in his ar- 
ticle appearing this month. They are 
ideas which will help you to apply 
standard packings. 


Rejections Too High? 


Since it is costly to find that a 
part is defective after time has been 
spent to assemble the part into the 
final machine, many machine build- 
ers are designing their own facilities 
to test parts before assembly. 

This month, we describe the test 
stands built by The Baker-Raulang 
Company to check cylinders, valves 
and pumps before these components 
are assembled on industrial trucks. 
Use of these stands not only solves 
the primary problem of part rejec- 
tion, the stands have also assisted 
the suppliers of these components 
by helping to establish specific re- 
quirements. Baker-Raulang’s pro- 
duction engineers have shown how 
test stands can be planned and built 
at a minimum cost. 
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The “O" Ring Specialists or in 


menace CO ATION memsomsinmart INO Oekridge Drive - Dayton 7, Ohio 
The “O" Ring Specialists = 
3NO Oakridge Drive - Dayton 7, Ohio Dyna-Seals 


ee ee 


“O" Rings have proved to be the simplest, most 
economical method of sealing. Shown are only a few 
typical examples of the wide variety of applications 
using Precision ‘‘O" Rings. 

Now ... with the new Dyna-Seal . .. Precision pro- 
vides industry with another simple and economical 
means for solving thousands of additional sealing 
problems ! 

Everyone's finding that Precision is the outstanding . | 
source for engineering help on sealing problems. You I wn tne wan tng mann Nn ot ay an a 
can depend on Precision products for top quality, leak- pereentl top- =" sao 

roof service, long life . . . and can count on of our Har x =r 
Precision deliveries to keep a ay lines humming! — beok Rings mannan Rubber Products 
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Dept. L, Oakridge Drive, Dayton 7, ©. © Canadian Plant at: St. Therese de Blainville, Quebec 


February, 1953 Circle 60 on Reader Service Card 7 





EaAsTvVU an important name 
in 


TiTelUs tate] M-- Me WalolileliM al celal ites 



















erst Taam laleleliial-soam larxela elelaelicxe, 


296 Elm Street, New Haven, Conn. 


Manufacturing Plants: NORWALK, CONN. NEWTON, MASS. 
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FUEL PUMP 
1200 Series . 





<—_= Pa ee 


DEGREASING PUMP 
Model 1101-5 








Eastern Industries, Inc. has 
long been a leader in the 
development of special units 
for aircraft and industrial 
applications. With complete 
modern facilities, Eastern is 
able to design, engineer, and 
manufacture equipment to 
exacting specifications. De- 
tailed information on request. 
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Here’s how this strainer 
“combs” itself clean! 


This simple chalk test shows how AUTO-KLEAN’s 
unique built-in comb construction cleans the 
Strainer without costly interruption of flow 


ORDINARY BLACKBOARD CHALK 
leaves heavy deposit of chalk 
particles on and between discs 
of Cuno AUTO-KLEAN strainer. 


TURNING HANDLE ONE REVOLU- 
TION moves strainer element 
through comb blades, removing 
all traces of chalk from between 
discs. Cuno’s exclusive combing 
operation cleans thoroughly 
—without stopping flow. 


FILTERING AREA IS COMPLETELY 
CLEAN, restoring full initial ca- 
pacity. All chalk particles and 
dirt fall to bottom of housing 
where they can be drained 
periodically. 





@ AUTO-KLEAN’s permanent metal filter element is avail- 
able in steel, brass, or stainless steel for long, trouble- 
free service. 

® AUTO-KLEAN is adaptable to any fluid-flow system. 

® From acids to tar . . . if you can pump it, Cuno can 
filter it. Capacities range from one gallon per hour to 
15,000 gallons per minute. 








AUTO-KLEAN (disc-type) » MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 
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SINGLE-STRAINER 
FLUID PROTECTION 
FOR HYDRAULIC 
SYSTEMS 


Continuously cleanable AUTO-KLEAN 








AUTO-KLEAN’s compact con- 
struction gives users positive 
solids-from-fluid separation in 
space which would limit ordinary 
filters to by-pass service. The low 
pressure drop operation of AUTO- 
KLEAN strainers enables you to 
have full-flow service on gravity, 
low pressure, high pressure or suc- 
tion lines—with no loss in oper- 
ating efficiency. 

Cuno’s exclusive “‘comb-clean” 
action provides complete cleaning 
of the filter element—without 
stopping fluid flow. Thus, there’s 
no need for a stand-by strainer. 

The low maintenance costs of 
AUTO-KLEAN save you money, for 
there are no cartridges to change. 
An occasional rotation of the han- 
dle does the cleaning job (most 
units can be equipped with motor- 
drives for continuous cleaning). 

Fixed-space metal discs in this 
modern strainer effectively re- 
move all solids larger than the 
specified disc spacing—from 
.0035" up to .062". 

For permanent, positive hy- 
draulic system protection, install 
compact Cuno AUTO-KLEAN—-the 
precision-built strainer. Send the 


coupon for bulletin. 
A.3.5 


Cuno Engineering Corporation 
Dept. 355-A South Vine Street, Meriden, Conn. 


Please send me free bulletin on Cuno AUTO- 
KLEAN, 


COMPANY « coc ccccccccccecscsseeeccesce 
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eliminates need for stand-by strainers 

















SAVE TIME—CUT COSTS! 


wih PEMACO 


Ni meelilo Mab cclaclU ira dllalel-la- 


Furnished with Cartridge Type Packing Glands 
Designed in accordance with J.1.C. Standards to 


PUSH — PULL— PRESS — LIFT 








Sy PEMACO Cylinders are equipped 
w with the new PEMACO “EASY- 
F PAK” Cartridge Type Glands. 


PEMACO Air and Hydraulic Cylinders 

are soundly engineered — precision con- 

structed with the most modern equip- 

ment. All parts are completely tooled for Manifold Mounting en 
interchangeability. Steel rams are hard- ' 
ened to 50.C Rockwell, ground and 
lapped . . . bore sizes range from 2” to 
8”. Eight different types of mountings: 
Foot, blind end flange, rod end flange, 
clevis, trunnion, rabbet, manifold, cen- 
terline, are available as standard and 
any combination may be had. 









Blind End Mounting 





PETCH MANUFACTURING COMPANY 
is equipped to design and manufacture 
special cylinders in large or small lots to 
suit your requirements . . . ready and 
able to show how you can improve your 
operations and lower costs with preci- 
sion built PEMACO Air and Hydraulic 
Cylinders. Our Engineering Department 
is at your service on any special applica- 
tion. Field Engineers are located through- 
out the United States in Industrial 


ETCH 


MANUFACTURING 
COMPANY 36100 HARPER AVE. MT. CLEMENS, MICH. 





Centerline Mounting 





Rabbet Mounting 









Write now for complete information and engineering data. 
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How Sundstrand Fluid Motors simplify power 
transmission in ‘Super Mole’’ 


Sundstrand Fluid Motors 
simplify power transmission 


®@ One of the highest-quality fluid motcrs 
on the market, Sundstrand brings you all 
these advantages: an infinite range of 
speeds; eliminates old-fashioned gearing 
and clutching mechanism; extreme compact- 
ness; smooth, effortless power; high torque, 
variable control; remarkable adaptability 
to practically any power transmission re- 
quirement. Get new Bulletin No. 113-1 for 
complete specifications. Find out how 
Sundstrand can help you improve the sale- 
ability of your product! 


@ Periodic cleaning of ballast to assure 
good solid roadbeds requires a great 
variety of operations. In this “Super 
Mole,” developed by Railway Mainte- 
nance Corporation of Pittsburgh, all 
these operations are combined in one 
machine. As it moves along the track, 
it digs up ballast, shakes out the dirt, 
conveys the dirt off the roadbed, and 
re-lays the ballast. 

One-man operation of these multi-op- 


SUNDSTRAND 


erations calls for fast, positive, conven- 
ient control. That’s why two Sundstrand 
Fluid Motors are used in parallel to 
transmit power directly to the wheels 
for propelling the machine. An infinite 
range of speeds is available without 
stopping machine to make changes. 
Get the complete story on this and 
other interesting Sundstrand hydraulic 
applications to mobile equipment... 
phone, wire, or write today. 


SUNDSTRAND 
HYDRAULICS 


SUNDSTRAND MACHINE TOOL CO. 


HYDRAULIC DIVISION, ROCKFORD, ILL. 


AIRCRAFT AND INDUSTRIAL HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS AND VALVES + OIL BURNER PUMPS + AIR SANDERS 
LATHES « MILLING, BROACHING AND SPECIAL MACHINES + BROACHING TOOLS + MAGNETIC CHUCKS 











LITERATURE AND : 
SERVICES OFFERED 
IN THIS MONTH'S ADs 





For more injormation circle num- 
bers on the reader service card 
hound in this issue. 


rT 


HYDRAULIC COMPONENTS are 
described in several catalogs pub- 
lished by Rivett Lathe & Grinder 
Inc. Catalog 105 covers hydraulic 
cylinders, of which 108 models in 
seven mounting styles are described. 
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SERVICE DATA SHEETS on lead 
base babbitt for making bearings, 
are available from The American 
Crucible Products Company. 
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CLARIFIER UNITS with visual warn- 
ing signal gage, helping to prevent 
repairs and shut-down time, are 
detailed in a brochure offered by 
Century Hydraulics Inc. 


Circle 17 on Reader Service Card 





HYDRAULIC POWER UNITS de- 
signed and engineered for specific 
job requirements are illustrated in 
a catalog available from The Card- 


LINE 
THE DEP E wee BLE well Machine Company. 
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HYDRAULIC SERVICE 
FUEL TRANSFER 
FUEL SUPPLY 

PRESSURE LUBRICATION 


eth Oe available from Lovejoy Flexible 
| SPECIAL APPLICATIONS i 1” ons a Co. Also included are 
= —_— handy selector charts. 
° - “AY Circle 45 on Reader Service Card 


APPLICATION IDEAS BOOKLET 

senies K . - + + Premures GBM. = — describing the bona 
Pumps of rotary-vane vacuum pu ' 

Sree ad to Specitcations be offered by Gast Manufacturing 


GEO. D. ROPER CORPORATION Corp. 
702 Blackhawk gm |: Circle 29 on Reader Service Card 
Rockford, Illinols 3 ’ 


FLEXIBLE COUPLINGS which main- 
tain correct alignment between hy- 
draulic pump and its electric mo- 


7 tor, are illustrated in a catalog 





to 60 P.S.L., sizes 
| SERIES 3600 . « Pressues WC DM 





Pressures to 300 P.S.1., sizes 


seRieS F . +--+ rie 300 PM. Ss 
to 1 S.1., siz 

SERIES H- - + * SNOIS GPM. 

. Pressures to 150 P.S.I., sizes 






METALLIC ROD WIPER to a 








cylinder rods, machine spindles and A 
guide pins, is discussed in literature 
prepared by Hydraulic Accessories a 
o. 
Circle 36 on Reader Service Card 
1 
Continued on page !5 
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— ideal for heavy-duty original-equipment service 
or emergency repairs in the field 
For high or medium pressures—can be used with one- or two-wire braid hose. 


Specially designed clamping segments — impulses can’t shake them loose, 
yet coupling is reusable again and again, 


Easy to apply — no special tools needed to assemble couplings and hose. 
Hose cover need not be stripped to apply coupling. 


Neat Installation — made possible by compact design of the Anchor clamp 
and the use of streamlined Anchor adapter ‘unions and related fittings. 


Saves Time — you don’t have to wait for repairs because you can make up 
your hose lengths as needed, Stocking problem minimized, 


CLAMP-TYPE REUSABLE COUPLINGS 





: NEW! 
()> REVOLUTIONARY 
ANCHOR 


SPLIT-FLANGE CLAMP 


Positive leakproof connection without 
threaded joints. Bolt centers are located 
to distribute the forces evenly and 
prevent tilting of the clamp halves 
Easy to assemb!l with small 
avtomotive-type wrench 




















D146 A 
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. ‘ SE 888 re eee 
Get more details. Attach coupon to S Ander Coupling Go. tne. : 
your letterhead and mail today. 2 Dept. AH23, Libertyville, Illinois ; 
0 {'d like to know more obout : 
: (CO Anchor clamp-type reusable couplings + 
0 (0 New Anchor Split-flange clamp. ' 
: Send me detailed information. : 
ANCHOR COUPLING CO. INC. > : ..... 3 sate 
Main Office and Factory: LIBERTYVILLE, ILLINOIS - shea : 
F : n ' 
ACTORY BRANCHES: DETROIT, MICHIGAN ® DALLAS, TEXAS y e ne a ' 
. t City a) ee 
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Free Literature Offered 
in this Month's Ads 


Continued 





VALVE ACTUATORS to help op- 
erate valves in remote or inacces- | 
sible spots, are described in Bulletin 
512, offered by Ledeen Mfg. Co. 


Circle 41 on Reader Service Card 


PACKINGS for air and hydraulic 
circuits are illustrated in a Bulletin 
offered by Albert Trostel Packings 
Ltd. 


Circle 82 on Reader Service Card 


GEAR TYPE HYDRAULIC PUMP 
for long trouble-free service, is 
outlined in specifications and per- 
formance charts, prepared by the 
Pesco Products Division, Borg War- 
ner Corp. 


Circle 57 on Reader Service Card 


AIR AND HYDRAULIC CYLIN.- | 
DERS furnished with cartridge type | 


packing glands are detailed in engi- 


neering data offered by Petch Man- | 


ufacturing Company. 
Circle 58 on Reader Service Card 


SOLENOID VALVES are the subject 
of a bulletin offered by Automatic 
Valve Co. Three and four way pilot 
valves for operating master valves 
and small cylinders, speed control 
valves and three and four way pilot 
operated valves are described. 


Circle 10 on Reader Service Card 


HYDRAULIC CYLINDERS are out- 
lined in Bulletin 110, prepared by 
Hannifin Corporation. Also offered 
is Bulletin 111 which contains data 
about the square cylinders in bores 
of | 1/2 to 6 inches. 


Circle 33 on Reader Service Card 


PACKING DATA FILE giving speci- 
fications and features of Tannate 
leather packings is offered by J. E. 
Rhoads & Sons. 
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Continued on next page 





PRESSURE UP! 
COSTS DOWN! 


Slippage Reduced 
in PUMPS 

AIR CYLINDERS and 
HYDRAULIC CYLINDERS | 
with i 
DARCOVA PUMCUPS 


Cross section 

5 showing Pumcup installed. 
| | per wear of ordinary 
packing reduces efficiency to 

| a tremendous degree. 





Cost-minded engineers in many 
In contrast, Darcova Pumcups industries have standardized on 


actually retain their efficiency ... Pumcups to solve their packing 
problems. The list of successful 


| and they outlast most other pack- applications includes the follow- 
ings at least 3 to 1! : ing installations: 


Their scientific construction Die casting machines 
Forming and drawing presses 


makes it possible to reach and hold Straightening presses 
peak efficiency. Under pressure Pipe bending machines 
Pumcups hug the cylinder walls to na stp a wesc 

: 7 Pusher mechanisms 
providea uniform seal and exert full Door control devices 
pressure where it is needed. This Lifting and dumping devices 

d d sli 1 ; Spraying equipment 

means reduced slippage, lower power Proportioning pump regulators 


costs and far less maintenance. Recoil cylinders 
P Air booster pumps 
Write for helpful data-and-proof Grease guns 
bulletins: No. 4502 on Pumcups Automatic bottling and filling 
. ° : a machines 
for air and hydraulic mechanisms; earee sce 
No. 4401 on Pumcups for recipro- Steering mechanisms 


| Cating pumps. 














DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT 15, PA. 


= PUMCUPS 
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TENSION LINKAGES are de. 
scribed in Bulletin 51-10, offered 
by the Chain Belt Company. The 
bulletin contains applications, tables 
of weights, strength and dimensions. 


Circle 18 on Reader Service Card 


MICRONIC FILTER which protects 

entire hydraulic system, is outlined 

in descriptive leaflet prepared by 

The Rucker Mfg. Co. The literature 

=_— flow rates and installation 
ata. 


Circle 69 on Reader Service Card 


PUMPCUPS for air or hydraulic 
mechanisms are discussed in Bul- 
letin 4502, offered by the Darling 
Valve & Mfg. Co. Also available is 
Bulletin 4401 covering pumpcups, 
designed for reciprocating pumps. 


Circle 21 on Reader Service Card 


DIFFERENTIAL RELIEF VALVE and 
its features is described in literature 
published by Gre-Sen Manufactur- 
ing Co. 


Circle 32 on Reader Service Card 


HYDRAULIC TUBING to fit the 
demands of tough applications, is 
described in literature available 
from Superior Tube Company. 


Circle 77 on Reader Service Card 


STAINLESS STEEL SOLENOID 
VALVES for low pressure fluid and 
air operation are described in Bulle- 
tin 501 published by the Skinner 
Chuck Company. 


Circle 70 on Reader Service Card 


AIR CYLINDER of new design, to 
save up to 40 percent space, an 
eliminates tie rods, is described in 
Bulletin 8152 released by The Tom- 
kins-Johnson Co. 


Circle 79 on Reader Service Card 
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LIFE SAVER... 
FOR Pa 
DIE CASTERS 


When a discharge line parted recently on a West 
Coast die-casting machine, the hydraulic fluid 
Monsanto’s Pydraul F-9—sprayed into a hot zinc 
melting pot, drenched the machine operator and 
splattered several onlookers. Result: no fire, no injuries, 
no production loss. 


Without fire-resistant Pydraul, the story would have 
been tragically different. Millions of dollars are lost 
each year in fires caused by escaping hydraulic fluid. 


Why risk losing your plant in a fire of this kind? Under 
test, Pydraul will not flash or ignite even when poured 
on molten metal or sprayed into an oxyacetylene 
flame. Can you say the same about the fluid now in 
your hydraulic lines? 


If not, then drain it out and put Pydraul in. No 


equipment changes are necessary. 
Pydraul Reg. U. S. Pat. Off. 


rt 5 Our specialists will help. Call the Mon- 
|rrokau.)} =) | santo office near you. Meanwhile, write us 
ge 2 for “‘Pydraul F-9,” an informative engi- 
= neering report. MONSANTO CHEMICAL 
(=) see COMPANY, Organic Chemicals Division, 
800 North Twelfth Blud., St. Louis 1, Mo. 
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Serving Industry . . . Which Serves Mankind 
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NITED STATES STEEL 








Coil cradle on United States Steel Company's Irvin Works Three-Stand 
Cold Reduction Mill. Marvel Synclinal Filters are a part of the mill's 
main hydraulic system which operates this cradle as well as other 
hydraulic machines. 


and with hundreds of others oo Fe 


! Hydraulic pump and tank on the recoiler hydraulic system of 
| United States Steel Company's Gary Sheet and Tin Mill's 


Continuous Galvanizing Line. A Marvel Synclinal Filter is 
Ww ; RV : l installed inside the tank on the suction line. 


FILTERS 


Hydraulic Equipment 


IN 1951 ALONE OVER 30,000 MARVEL SYNCLINAL FILTERS have 
been specified for installation on all types of hydraulic and oil re- 
circulating equipment. In the plants of America's industrial giants 
as well as in the plants of smaller businesses, Marvel Synclinal Filters 
are doing a job protecting machines and increasing production. 
They are proving their superiority in the one real test—on the job. 
Records show Marvel Synclinal Filters operating longer between 
cleanings, requiring less attention, cutting down time, and in short, 
achieving more production with less maintenance. Not only plant 
operators, but also over 300 manufacturers of machines have recog- 
nized the superiority of Marvel Synclinal Filters and now install them 
as original equipment. 
























A SIZE FOR EVERY NEED in filtering non-corrosive liquids in 

WATER St CURRED So Ct SEY SNS we Sere hydraulic and low pressure systems. Sump and line type models 

designed both our sump and line models for available in capacities from 5 to 100 g.p.m. and in mesh sizes 

FILTERS from 30 to 200. All models may be quickly disassembled, 

) use in all water filtering applications. cleaned and reassembled on the spot by any workman. Line 

) models operate in any position and are easily serviced without 
BBO LL LL LL LL disturbing pipe connections. 








Write for Complete Engineering Data — Specify Oil or Water 
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Components, tools and equipment designed to 


improve operation of fluid power systems are 
described here . . . for more information fill 
in and mail the post card bound in this issue. 


HIGH PRESSURE CONTROL 
VALVE 


tween opening and closing pres- 
sures, resulting in faster action, 
Columbus, Ohio 


Designation: Relief valve; 2 
inch size; controls pressures to 
5000 psi and handles volume 
capacities up to 125 gpm. 
Design: low differential be- 
The Denison Engineering Co. 


AIRCRAFT ELECTRIC MOTOR 


U. S. Electrical Motors Inc. 
Aircraft Division 
Los Angeles, California 


Design: Rated at 1-1/2 hp con- 
tinuous duty, 400 cycle, 3-phase 
AC motors with internal gearing 
and double-enclosed construc- 


tion. 


TEFLON SPIRAL BACKUP 
RINGS 


Resistoflex Corporation 
Belleville 9, N. J. 


Application: For preventing ex- 
trusion of “O” ring seals in hy- 
draulic systems operating above 
1500 psi, particularly at temper- 
atures in excess of 200 degrees 


AIR AND HYDRAULIC VALVES 


Versa Products Company 
Brooklyn, N. Y. 


Sizes: Pneumatic and hydraulic 
valves in sizes 1/8 to 1/4 NPT. 
Styles: Include two- three- and 
four-way types with a choice of 
hand, foot, pilot or cam actuat- 
ing devices each with or without 
spring return. 


closer pressure control, and a 
reduction of over-pressure and 
pressure drop conditions. Close 
fit of all sealing surfaces within 
the valve body, reduces leakage 
to almost zero. Pressure setting 
adjusted by knurled screw on 
the valve cap. Provision is made 
for remote control. Furnished 
with either threaded body or 
subplate mounting. 
Circle 151 on Reader Service Card 


Features: Hardened and shaved 
helical gears, integral fan, heat 
dissipating fins, pyramidal base 
to withstand high “G” loads, in- 
ternal spline take-off shaft, AN 
mounting pad, thermal overload 
protection, rapid acceleration 
and high starting torque. 


Circle 152 on Reader Service Card 


Sizes: Available in sizes from 
—l1 to —31 (2 1/4 inch outside 
diameter) which correspond to 
the dash numbers of AN6227 
series “O” rings. 

Features: Reduces friction and 
abrasion on the “O” ring there- 
fore cannot cause malfunction- 
ing of other components. 

Circle 153 on Reader Service Card 


Features: All internal parts are 
interchangable in the _ two-, 
three- and four-way types. 
Serviced without disturbing pip- 
ing. Use “anti-extrusion” ar- 
rangement of all the kinetic “O” 
ring seals. Normal operating 
range is 0 to 200 psi. All valves 
incorporate balance pressure 
spool design. 


Circle 154 on Reader Service Card 


For more new product information turn to page 70 
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INDUSTRIAL LEATHERS 


PHILADELPHIA * NEW YORK « CHICAGO * ATLANTA 











CalpA4ye 


LEATHER PACKINGS 








The use of special impregnating 
materials is another phase in the 
“custom-manufacture” of Tannate 
leather packings. Depending upon 


the pressures encountered, Tannate ' 
| 
asetet » « , oe ° > " - ees ' Oe | 
packings are “custom impregnated aD. on 
for operation against pressures rang- as 
I & P 8 FLANGE 


ing from a very few ounces up to 
g 


many thousand pounds per square YN ZA 
ee 





inch. Tannate packings (because of J 

Rhoads exclusive processes) can be , 

made rock-hard or very flexible in 1 jaa Z 
E ij 


character, depending upon your re- E 
quirements. Tannate packings last : 
longer, perform better, and ulti- 
mately cost less than ordinary 
packings. 

You get these advantages in Tan- 
nate Leather Packings: They have a 
low coefficient of friction; do not 
cold flow; will not score or abrade. 
They do not require lubrication, and 
they can be stored indefinitely with- 
out loss of tensile strength. Tannate 
packings are “custom-manufactured” 
to operate efficiently over a wide 
range of pressures and temperatures VEE 
—from sub-zero to over 200° F.— 
and with different types of mediums. 

Send us your packing require- 
ments for quotation. Include type, 
service, pressure, temperature, di- 
mensions and quantity. There’s no 
obligation. Do it today. 





























Write: 
J. E. RHOADS & SONS 
35 N. Sixth St., Philadelphia 6, Pa. 


RHOADS 









Send for the 
Rhoads Packing 
Data File. 
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Air and Vacuum Pump Data 


We are looking for technical books 
dealing with air and air pumps under 
low pressures and medium vacuums, 
Can you help us find these? 


0. BOGERT, 
Chief Engineer 
Leiman Bros., Inc. 
We can appreciate your difficulty 
because the available technical litera- 


| ture is very scarce. Very little mate- 


rial of a practical nature on air 
pumps has appeared in standard en- 
gineering manuals. The best sources 
are the technical bulletins of manu- 
facturers. The same is true of me- 
dium vacuum. Most of the literature 
is concerned with high vacuum. 
However, we believe that the papers 
given at the Institute of Physics 
(June 27 and 28, 1950) and re- 
printed under the title “Modern Vac- 
uum Pumps” as supplement No. 1, 
1951 by the Journal of Scientific 
Instruments would be useful to you. 
A wider field is covered in “Vacuum 
Equipment and Techniques” oy 
Andrew Guthrie and R. K. Waker- 
ling, a volume in the National Nu- 
clear Energy series, published by 


| McGraw-Hill in 1949, 





Component and System Design 
Sources 


I would like a copy of the AP- 
PLIED HYDRAULICS Data List 
as offered in your December issue. 
I would also like your recommenda- 
tions as to the best handbooks avail- 
able on both hydraulic and pneumatic 
components and systems design. 

ROGER L. AIRGOOD 
Columbus, Ind. 


A copy of the Data List has been 
sent. The best available data on both 
hydraulic and pneumatic components 
and systems is found in the bulletins, 
data sheets and other technical litera- 
ture of individual manufacturers. 
There are two excellent general man- 
uals on hydraulic components and 
circuits: “Oil Hydraulic Power and 
Its Industrial Applications” by 
Walter Ernst and “Fluid Pressure 
Mechanisms” by H. G. Conway. 
There are also two good manuals 


Continued on page 24 
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5 reasons why you'll do best with the 





WHEN IT’S PUMPS for large press circuits, the new 
Hele-Shaw “JHP-30” Fluid Power Generator gives you 
three big advantages. One of these, of course, is ca- 
pacity of over 100 gallons per minute. Another is an 
attached pilot-pump, eliminating need for a second 
drive. The third is self-contained hydraulic controls 
instead of mechanical type. 

The new Hele-Shaw “JHP-30” is engineered for 
variable discharge from 0 to 110 g.p.m. in either direc- 
tion... pressures to 3000 p.s.i. Importantly, too, it 
uses tapered roller bearings to control the space be- 
tween the cylinder body and central valve and to 
abolish all tendency of these parts to seize. 

Your American Engineering Company representative 
is fully qualified to analyze any of your hydraulic re- 


WHEN IT’S HIGH PRESSURE IT’S AMERICAN! 










AMERICAN ENGINEERING 
Q 


February, 1953 


quirements, to engineer and install the required power 
units, and assume responsibility locally for dependable 
continuous service. He is also able to assure unusually 
prompt delivery under today’s conditions. 

Mail coupon for information pointing the way to 
new power efficiency. 











HYDRAMITE 
for pressures up to 5000 p.s.i. 


The AE Hydramite is a unique radial piston 
constant displacement fluid power generator 
with an overall efficiency of 85% without 
supercharging. It is available in 3, 5, and 
10 g.p.m. oil capacities...can be foot, 
flange or face mounted. 
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 .. 0: 2 Se ee a 
American Engineering Company 

2530 Aramingo Ave., Philadelphia 25, Pa. 
Gentlemen: Send me folder on 

(C0 The new Hele-Shaw “JHP-30.” 

C The full Hele-Shaw line. F] The Hydramite. 
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Direct-Operating Pressure Controls are another 
important step in Denison’s continuing expansion 

of HydrOILic Pumps and Controls to cover all circuit re- 
quirements, For more than a quarter-century, Denison’s 
research and development programs have gained higher 
performance standards for hydraulic equipment, adapt- 
ing the full advantages of hydraulics to a wider range 


of needs... simplifying the components to provide 
ruggedness and precise control for today's 
high-performance systems. As a result Denison 
HydrOILic Equipment offers proved advantages for 
almost any hydraulic circuit. Write for full details. 
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PRESSURE CONTROLS UFitsci 
alumir 
recent 
hydrat 
. : , , Oil. T 
An improved answer to a wide variety of relief, | own o, 
sequence, and unloading valve needs for systems up | Tha 
i as » ies , years’ 
to 3000 psi. Denison’s new direct-operating pressute | \ 444, 
control valves offer a control range up to 2000 psi, with | Sravoi 
interchangeable spools that are available either with gah 
or without a built-in check feature. Their simplified, | system 
i 7 -™ remain 
cartridge-type design makes them unusually rugged, dente 
compact, easy to adapt to any circuit arrangement. | efficien 
Simplifies change-over . . . simplifies your inventory Per 
problems. 1/,”, 34”, 11/4” and 11/4” sizes with threaded | ability 
tenanc 


body, subplate, or flange-type mountings. Write today 
for Bulletin VDA. 


The DENISON Engineering Co. 
1166 Dublin Rd. Columbus 16, Ohio 
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Puts squeeze on hydraulic press maintenance... 


@ Shown above is the 1250-ton hydraulic 
press used by the Light Metals Corpora- 
tion of Grand Rapids, Michigan, for ex- 
truding variously shaped sections of 
aluminum. When this press was installed 
recently, officials gave the important 
hydraulic oil job to Sranom Industrial 
Oil. They based that decision on their 
own experience with this outstanding oil. 

That experience covered over four 
years’ use of STaNort in the hydraulic 
system of a 315-ton extrusion press. 
StanorL has served continuously in this 
press without being changed or removed 
for oil maintenance. The hydraulic oil 
system has never been cleaned and has 
remained entirely free from deposits and 
varnish. Hydraulic operation has been 
efficient at all times. 

The experience of the Light Metals Cor- 
poration is your assurance of STANOIL’s 
ability to reduce hydraulic system main- 
tenance to a minimum in your plant. This 














STANOIL 


TRADE MARK 


Industrial Oil 





versatile oil will provide clean, depend- 
able lubrication for such a variety of 
equipment as air compressors, reduction 
gears, and electric motors. The Standard 
Oil lubrication specialists will help you 
make the most effective use of STANOIL. 
Phone him at your local Standard 

Oil (Indiana) office. Or write, 

Standard Oil Company, 910 
S. Michigan Ave., Chi- 
cago 80, IIL. 















What’s YOUR 
problem? 





D. R. Clay, of Standard Oil’s 
Grand Rapids, Michigan, office, is 
the lubrication specialist who has 
helped Light Metals Corporation 
keep maintenance of hydraulic 
units at a minimum through use 
of Strano Industrial Oil. 

He is one of many Standard Oil 
specialists located throughout the 
Midwest. These men have the 
practical experience and special 
training to handle lubrication 
problems on any type of operation. 

Take advantage of the service 
offered by the lubrication special- 
ist nearest your plant. You can 
contact him easily by phoning 
your local Standard Oil Company 
(Indiana) office. With his help, 
find how many different oils in 
your plant can be replaced by 
Strano Industrial Oil on such 
applications as: 


Air compressors . . . no sticking or 
clogging of valves, less oil con- 
sumption in splash or circulating 
systems. 





Speed reducers . . . less wear of 
gears and bearings during fre- 
quent cold starts or prolonged 
high-temperature operation. 





Steam turbines . . . freedom from 
emulsions and sludge, fewer oil 
changes necessary. 





Ring-oiled bearings...rings func- 
tion immediately on starting, 
less bearing wear. 





Circulating and bath 
systems . . . one oil 
for a wide vari- 

ety of jobs. 





STANDARD OIL COMPANY STANDARD J (indiana) 
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POSITIVE ASSURANCE 


Here is the Back-Up Ring 
Hydraulic Fluid Can Attack 





SPIRAL TYPE RING 


Made in three types—solid rings, 
split rings, and the popular 
improved spiral type ring (illus- 
trated ),for quick easy installation. 


Chem-o-green Back-Up Rings, 
made of TEFLON* colored 
green for identification, 
answer the “O”’ Ring extru- 
sion problem. 


¢ Chemically inert, non-cor- 
rosive—chemical inspections 
can be eliminated. 

¢ Zero swelling in all hydro- 


carbons and newer synthetic 
fluids. 


¢ Service temperature range 
from minus 110° F to 500° F. 


* Waterproof.Non-flammable. 


¢ Requires no water soak to swell ring for installation. 
* Unsurpassed anti-friction properties. Won’t adhere to 


any surface. 


Made in all standard sizes for use with “O”’ Ring Packing, 
Gaskets and Universal Tube Fittings. 

Companion product to United States Gasket Company’s Chemi- 
seal ‘“O” Rings—a complete line of homogeneous synthetic 
rubber packings made in both commercial and AN compounds. 


Standardize on this ‘‘Packin 


Package”’ for the advantages 


one source and one responsibility can offer you. Write for 


Bulletin OB-1152. 


*du Pont's trademork for its tetrafluoroethylene resin. 


UNITED 
STATES 
GASKET 


COMPANY 


Re 


UZ 
FLUOROCARBON rae 


PRODUCTS DIVISION 
CAMDEN 1, 


NEW JERSEY 
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on pneumatics: “Compressed Air 
Handbook”, published by Com- 
pressed Air and Gas Institute, and 
“Compressed Air Data”, by F. w. 
O’Neil, published by Compressed Air 
magazine. These manuals are in the 
Data List. 


Forced Flow Filter for Oil 
Controller 


We have encountered a condition 
in our oil enclosed controllers where 
we found it necessary to circulate the 
oil through a filter unit to keep it 
clean and remove foreign substances, 
We believe that a filter with an out- 
put of 4 gallon per minute, powered 
by an electric motor of explosion 
proof design, or suitable for oil im- 
mersion would cover our problem. 
Could you advise us of a company 
producing such a unit or the neces- 
sary components for our assembly? 

E. D. KANSLER, 
Purchasing Agent, 
General Elevator Co., Inc. 

Representatives of oil filter manu- 
facturers or of fractional horsepow- 
er motors in your own city probably 


could suggest and furnish the com-. 


ponents you require. There is at least 
one organization in your immediate 
vicinity, Colliflower, Inc., at Ellicott 
City, that could design and assemble 
such a unit for you. Also consult 
the Oil Filter and Electrical Motor 
lists in the Directory in the January 
issue. 


Automotive and Aircraft 
Brake Design 


Will you kindly furnish me with 
the title and author’s name of manu- 
als or books which supply the infor- 
mation for designing and figuring 
the hydraulic systems for brakes for 
automobiles and aircraft. 

J. H. GIBSON, 
Engineering Dept., 
The Steel Company of 
Canada, Lid. 

There is a good deal of informa- 
tion available on the design of hy- 
draulic brakes for automobiles. Ben- 
dix Products Division, Bendix Avia- 
tion Corporation has published an 
excellent booklet that covers both 
hydraulic and vacuum brakes. At the 
Automotive Session of the 8th Na- 
tional Conference on Industrial Hy- 
draulics there were two excellent 


Continued on page 27 
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HERE’S HOW ERMETO WORKS 
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WANT HYDRAULIC CONNECTIONS-FAST? 


TIME-SAVING TWINS 





ERMETO. 


Saves up to 60% of installation time on 
steel tubing installations —up to 40% on 
copper and aluminum. You can make tube 
connections at all pressures with only a 
wrench—no special tools required. 

Quick! Safe! Economical! 





HERE IS THE 
ERMETO SEAL 


No flaring, no threading, no welding, no 
soldering! Ermeto nut presses sleeve as 
threads engage. The forces acting on the sleeve 
cause it to bow slightly and actually bite into 
the surface of the tube. This strengthens the 
seal (see enlarged section, above), distributes 
vibration strains and holds a constant tension 
between the body and nut, to prevent loosen- 
ing. Disassembly and retightening are easy 
—the sleeve remains in place, assuring a 
pressure-tight joint. Ermeto fittings meet 
J. I. C. requirements. 








re STEEL 


REUSABLE HOSE ENDS 
AND INDUSTRIAL HOSE 


Permit quick make-up of flexible lines 
from stock. Any length—whether low pres- 
sure or high—installation of hose assemblies 
with REUSABLE hose ends is quick and 
easy with ordinary bench tools. 

Saves time—saves inventory. 


®eeees@eeaeo2eeoee ee eeeee 
ASK FOR FULL INFORMATION 


ERMETO — catalog No. E-1457A contains 
complete details on all sizes available in 
steel and stainless steel. 


REUSABLE HOSE ENDS AND HOSE— 
catalog No. H-1451A lists complete range of 
hose sizes and pressures available for use 
in general industry. 





Address: Dept. A, THe WeaTHERHEAD Company, 300 East 
131st Street, Cleveland 8, Ohio. In Canada, Tue 
WEATHERHEAD COMPANY OF CANADA, LtD., St. Thomas, Ont. 

Weatherhead Industrial Warehouse Distributors 
in all principal cities. 
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@SAVES UP TO 40% SPACE WITH NEW 
STREAMLINED DESIGN. 


@SUPER STRENGTH ... 
SAFETY FACTOR 


@ SOLID STEEL HEADS 


@ HEAVY WALL, PRECISION HONED, HARD 
CHROME PLATED, SEAMLESS STEEL BODY 


@ LEAKPROOF CYLINDER HEAD TO BODY 
CONSTRUCTION. 


@ RELATIVE PORT POSITIONS MAY BE 
ROTATED WITHOUT DISASSEMBLY OF 
CYLINDER AND LOCKED IN DESIRED 
POSITION. 


@ HEAVY DUTY, HI-TENSILE, HARD CHROME 
PLATED PISTON ROD. 


EXTRA HIGH 
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COS saver 


T-J SPACEMAKER .. . provides additional room for 
adjacent equipment without sacrificing strength. 














Streamlined construction of the new T-J Cylinders elimi- 
nates tie rods... reduces head size... and saves up to 40% 
in mounting space! In addition, a new high in strength is 
achieved with solid steel heads and heavy wall seamless 
steel body . . . leakproof construction . . . extra high 
safety factor. 

Cylinder walls are precision honed and hard chrome 
plated for long-life efficiency. Available with the new T-] 
Super Cushion Flexible Seals which insure positive cush- 
ion with automatic valve action for fast return stroke. 
Many standard sizes and styles . . . both cushioned and 
non-cushioned . . . for wide range of pushing, pulling, 
lifting, clamping or control jobs. T-J dependability, Fast 
delivery to meet rush requirements. Write for bulletin 
8152. The Tomkins-Johnson Co., Jackson, Mich. 


37 YEARS EXPERIENCE 


TOMKINS-JOHNSON | 


RIVITORS. AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 
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“Commercial Vehicle and 
Passenger Car Power Braking” by 
W. R. Williams, Executive Engi- 
neer, Bendix Products Div., and a 
closely related paper on “Hydraulic 
Steering in GM Cars” by C. W. 
Lincoln, Chief Engineer, Saginaw 
Steering Gear Div., G. M. Mainten- 
ance manuals, issued by practically 
all motor car manufacturers, are also 
very useful. Material for aircraft 
brakes is somewhat more difficult to 
run down, since major airplane 
builders follow company standards in 
combination with AN, AMS and 
other pertinent aviation specifica- 
tions. However, the “Aircraft 
Designer’s Data Handbook” by 
Leslie B. Neville and the three man- 
uals developed by the Northrop 
Aeronautical Institute and edited by 
Charles E. Chapel contain much 
practical material. 


papers 


NCIH Papers 


It would be appreciated that as 
soon as copies of the papers given 
at the National Conference on Indus- 
trial Hydraulics are available that 
one copy be sent to us, billing us for 
the cost involved. 

ANN CORONEL 
Dowty Corporation 

The Proceedings of the Eighth 
National Conference on Industrial 
Hydraulics has just been published. 
The Proceedings contain full text 
and all illustrations of the complete 
set of papers delivered. Copies are 
available from John G. Duba, Con- 
ference Secretary, National Confer- 
ence on Industrial Hydraulics, Illi- 
nois Institute of Technology, Tech- 
nology Center, Chicago 16, Illinois, 
at $4.50 per copy. 


Application for Tracer Valve 

We wish to develop a mechanism 
in which a hydraulic cylinder is re- 
quired to drive a part of the mechan- 
ism whose position is indicated by 
the instant height of a continuously 
rotating cam. We propose to com- 
pare the position of the part with 
the height of the cam by a mechani- 
cal differential linkage, and any er- 
ror will be used to operate a small 
hydraulic servomechanism valve, the 
output of which will be used to con- 
trol the position of a volume control 
on a variable volume reversible hy- 


Continued on page 30 
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An entirely new principle of bear- 
ing construction! R&C’s PITCHLIGN 
cage keeps the rollers in perfect 
alignment by contact at the roller 
pitch circle. Rollers cannot cock or 
skew! 


ial 












Internal stresses are reduced to 
an absolute minimum in PITCHLIGN 
bearings because the cage acts only 
in the direction of rotation at a 
point coincident with the roller orbit. 
Again, accumulated tolerances or 
wear of load carrying surfaces have 
no effect on the overall efficiency 
of the cage, since it is supported by 
the two integral flanges of the 
heavy outer race. 


Wr ite Today ASK FOR BULLETIN SF.46 
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PITCHLIGN is not merely an improvement 
on a standard type bearing—it represents 
an entirely new concept, developed in an 
entirely new product . . . dimensionally 
interchangeable with precision needle 
bearings. 

PITCHLIGN’s performance potential can 
save you time and money. Get The Facts! 








This compact unit, comprising ‘Electraulic’ axial plunger pump and 


i motor, control valves and oil supply tank, is supplied complete and 
{ ready for installation. Just bolt down and couple up three pipes! The 
4 unit illustrated develops 15 H.P. at 7000 p.s.i., and is arranged to control 
\ the speed and direction of all operations. 





TOWLER BROTHERS (PATENTS) LTD., RODLEY, Nr. LEEDS, ENGLAND 
Sole Agents: U.S.A. and Canada. 

MACMILLIN ENGINEERING CORPORATION 

1737 HOWARD STREET, CHICAGO 26, ILL. Ambassador 2-119! 
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No. 9326 No. 7184 No. 8785 
Drop Forged All Purpose Brass Forged Brass 
Stainless Steel Button Type Lever Type 


ADJUSTABLE NOSES 


—- a Ce 


NON-ADJUSTABLE NOSES 


Qi AD mat > oe oop 


Choose the Blow Gun that suits you best 
from the thirty-six designs and styles of 
Schrader Blow Guns available. The inter- 
changeable adjustable and non-adjustable 
noses also available make Schrader Blow 
Guns the most versatile you can buy. 

















You'll find there are Schrader Blow Guns that just suit any operation you 
may have... blow guns that put air where you want it... when you want it 
... reliably and economically. The #9326 Schrader Blow Gun shown in use 
above, for instance, will take years of the toughest treatment you can give 
it. Here’s why... 


é It’s rugged, both in design and construction. This Schrader Blow 
Gun is drop forged of stainless steel to give you years of trouble-free 
service. Combine this with its countersunk nose and shielded operat- 
ing button—and you'll see why it went right back on the job, even 
after we dropped it out of a tenth-floor window ... then ran over it 
with a six-ton truck. 


a It’s convenient — Notice the handy hang-up hook. Hang the gun close 
to where you need it ... and remember, too, this hook acts as a safety 
guard, to help keep hands away from moving machine parts. 


e It’s economical—This Schrader Blow Gun—or any Schrader Blow 
Gun—shuts off tightly the instant you lift your finger. A Schrader 
Blow Gun delivers air only while it’s needed. 


And this is only one of many designs and styles of Schrader Blow Guns 
available to you. At the left, you’ll see typical examples of the several blow 
guns with interchangeable noses that will give you exactly the blow gun you 
need. Get full information by return mail! 


Just write —or fill out the coupon below. 


products 








REG. U. S. PAT. OFF, 











Air Cylinders * Operating Valves * 
Press & Shear Controls * Air Ejection 
Sets * Blow Guns ® Air Line Couplers * 
Air Hose & Fittings * Hose Reels * Pres- 
sure Regulators & Oilers * Air Strainers 
* Hydraulic Gauges * Uniflare Tube 
Fittings 
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Mail This Coupon Today 
control the air 
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A. SCHRADER’S SON | 
Division of Scovill Manufacturing Company, In-orporated 
456 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. B-6 
| am interested in more information ON. .....cccccccccccsccccccccccccsccceceens | 

| 

a a —— ll ee 
| 
Company = ee sninth aight tatieniae 7 
Address____ ot ecceieenial ial | 
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draulic pump. We have information 
from various manufacturers on the 
pump, main hydraulic cylinder, ete,, 
but have had difficulty in locating a 
manufacturer of small sensitive hy- 
draulic valves such as are used in 





tracer mechanisms. 


r. R. SYKES, 
Vanager, Research Dept., 
The Toronto STAR 


There are several hydraulic tracer 





ww mechanisms made in this country, 
iN ul a "a ond — Bast 
4 e Special valves made for various 
models of tracer unils are available 
for SSSSeeeeeees may be suitable for your purpose. 
; The nearest manufacturer of such 


EXTREMES OF valves is the Turchan Follower Ma- 


chine Co., 8529 Livernois, Detroit, 


HEAT and COLD BEE Mich. 


The Missing Return Line 

In checking the article “Hollow 
Rod Cylinder Design”, published in 
the November, 1952 issue of AP- 


PLIED HYDRAULICS, I found 


4 ¢ 3 Sa Ot 
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| SILICONE “O” RINGS PERFORM OVER A W—I—D—E TEMPERATURE RANGE! that an error was made in reproduc- 
| ing the hydraulic circuit on page 66. 
Avoid premature seal failures by selecting the proper “O” Ring The return line from the upper cyl- 

materials. For “O” Ring applications that encounter temperature inder should be on the rod end of 


the cylinder, similar to the arrange- 
ment on the lower cylinder. I have 
had this error called to my attention 
by several of my friends and I as- 
sure you it was very embarrassing. 


) extremes as low as —110°F or as high as +480°F, the use of 
silicone “O” Rings is indicated. Silicone “O” Rings also provide 
excellent resistance to chemicals ... weathering ... oxidation and 
moisture. If you have an application requiring “O” Rings to main- 
tain a seal for long periods at either very low or high temperatures, 
it will pay you to investigate the many properties of silicone rubber. 
All dash numbers of 6227, 6230 and 6290 series for industrial appli- 
cations or Army-Navy installations to Specifications MIL-P-5516 
(6227 and 6230) and MIL-G-5510 (6290) are available from stock. 
Silastics and other special compounds are available on order. 


DON THOMAS 
Tec Engineering Corp. 
This error was ours, our drafts- 
man was responsible. The original 
circuit sent to us was correct as 
described by Mr. Thomas. We can 
only promise to check our own draw- 
ings more carefully hereafter. 





Catalog and engineering data on request. Write us today. 










a You 
chir 
Wil Me... wo Tubing Wall Thickness Data “ 
- al I should appreciate a set of tear a 
: sheets on the article by R. W. Phil- 1 
PLASTIC AND RUBBER PRODUCTS CO. lips published in your September vor 
2100 Hyde Park Boulevard, Los Angeles 47, California issue in which tubing wall thick- ind 
820 North State Street, Chicago, Mlinois "rhe capes nesses was discussed. Is the bulletin it ir 
j from which Figure 2 was _ taken voi 
meer pate Rie available ? filte 
GEORGE N. WOODRUFF, tior 
Associate Physicist | 
Reaction Motors, Inc. sta 
The set of tear sheets of Mr. Phil- wee 
lips’ article on “How to Determine of 
Tubing Wall Thickness” has been bo 
sent. The chart published as Figure 
2 in this article was taken, by per- yo 
‘ mission, from a bulletin published by 
TESTING MIXING MOULDING i a Reynolds Metal Co., Louisville, 
y. 
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You Wouldn’t Buy 
a Washing Machine 


ICKERS _. 


Custom-Buill ~* 


HYDRAULIC 
POWER UNITS 


You would never go to the trouble of buying automatic washing ma- 
chine parts and assembling them yourself. It would take a lot of time 
and patience and trouble. For one thing the maker could not risk 
guaranteeing the finished job. You buy a washing machine as a unit, 
and want the undivided responsibility of the manufacturer. 

Then why buy hydraulics piecemeal when there are so many ad- 
vantages in a Vickers Custom Built Power Unit? It is built to meet your 
individual requirements, in a compact, neat, self-contained “package.” 
It includes all necessary pumps, valves, intermediate piping, oil reser- 
voir, motors, controls etc. as well as all hydraulic accessories (oil 
filters, air cleaners, oil level gauges, fittings etc.). Hydraulic connec- 
tions are grouped in a convenient manifold. 

Hydraulic design is simplified and improved, and you save sub- 
stantially on installation and maintenance cost. Vickers takes undivided 
responsibility for the entire hydraulic system and you get the benefit 
of Vickers skill and experience. These advantages are important to 
both the machine builder and his customer. 

Ask the nearest Vickers factory-trained application engineer to send 
you new Bulletin 52-45 or to make a personal call. 


ENGINEERS AND BUILDERS OF OIL 
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V ICKER$S Incorporated 


DIVISION OF THE SPERRY CORPORATION 


1474 OAKMAN BLVD. + DETROIT 32, MICH. 
Application Engineering Offices: 
ATLANTA « CHICAGO (Metropolitan) » CINCINNATI « CLEVELAND 


DETROIT « HOUSTON + LOS ANGELES (Metropolitan) « NEW YORK 
(Metropolitan) « PHILADELPHIA (Metropolitan). « PITTSBURGH 


ROCHESTER + ROCKFORD «+ SEATTLE « TULSA 
WASHINGTON « WORCESTER 
HYDRAULIC EQUIPMENT SINCE 1921 
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HERE’S WHY? exec Regal Oil (REO) is tur. 
bine-quality oil stepped up for hydraulic service by special addi- 
tives and processing. Tests show it has more than ten times the 
oxidation-resistance of ordinary turbine-quality oils . . . far greater 
effectiveness in preventing rust, sludge and foam. 

No matter how tough the service, Texaco Regal Oil (R&O) 
keeps hydraulic mechanisms running smoothly and efficiently. 
That’s because Texaco Regal Oil (R&O) keeps systems clean... 
free from rust, sludge and foam. 
exaco Regal Oil (R&O) offers you top protection against wear . . . longer 
pump and parts life . . . lower maintenance costs. 

There is a complete line of Texaco Regal Oils (R&O) approved by leading 
hydraulic manufacturers . . . first choice of operators everywhere for every type 
and size of hydraulic mechanism. 

Your Texaco Lubrication Engineer is the man to help you get the most out 
of your hydraulic equipment. Call him in. Just contact the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York 17, N. Y. 


TEXACO Regal Oils (R& 0) 


FOR ALL HYDRAULIC UNITS 





TUNE IN . . . TEXACO STAR THEATER starring MILTON BERLE, on television Tuesday nights. N 
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Hydraulically Induced Vibration 


is used to shake out ore cars 


Here is an oil circuit powering an eccentrically weighted shaft to create vibration of 
an ore loaded hopper car. Similar circuit design can be used to produce vibrations 
for testing structures and for performing other unloading and material handling jobs. 


By L. G. Plant 


N the ore loading docks of the Great Northern 

Railway at Superior, Wisconsin, unloacing of 
ore filled hopper cars is being speeded by the use of a 
new mobile, hydraulically actuated machine called the 
Carquake. In the fall of 1952, with the termination of 
the steel strike, record breaking tonnages of ore were 
loaded into lake carriers. Before freezing weather 
stopped lake transportation, every effort was made to 





L. G. PLANT, of the Plant-Douglass Agency, Duluth, Min- 


nesota is the inventor of the Carquake. 


MOUNTED ON THE front of a 
standard fork lift truck, the Car- 
quake, is readily propelled through 
and turned at the end of narrow 
aisles on ore unloading docks. On 
the rear of the fork lift truck, the 
usual counterbalance has been re- 
placed with a 42 gallon oil reservoir. 
The clamping arm cylinders are 
seen directly below the fluid motor 
driven eccentrically weighted shaft. 


February, 1953 


transport sufficient ore for winter production to the 
Indiana, Ohio and Pennsylvania steel mills. 

One of the toughest problems in the unloading of 
ore from railway car to ore carrier is created by wet 
ores which during the rail journey from mines to dock 
have become compacted into a mass so dense that it 
has to be pounded or shaken out of the cars after the 
hopper car doors are dropped open. A few such cars 
in a single train can delay unloading several hours if 
mechanical means are not available for dislodging 
the ore. 

The methods used for dislodging the ore previous 
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FLUID MOTOR 
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SECTION A-A 


PROTECTED BY a rubber sleeve the fluid motor drives the eccentrically weighted shaft through a 
flexible coupling. Section A-A shows the arrangement of the clamping cylinder on the lower arms. 
Connected in parallel, the two cylinders operate together. One cylinder rotates the arms to clamp the 
Carquake to the hopper car sill, while the second cylinder actuates a latching device to lock the 


arms. 


The larger pump unit running at 1200 rpm delivers 35 gpm, through 1 1/4 inch double wire 
braid hose, at pressures up to 1000 psi to the piston type fluid motor with 6.6 cu. in. displace- 
ment per revolution. One by-pass in this circuit leads through a 3/4 inch relief valve and another 
by-pass through a 3/4 inch gate valve. Operation of the motor being gradually started by clos- 
ing this valve or stopped slowly by opening the valve and allowing all of the oil to by-pass the 


motor back to tank. 
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to the development of mechanical means are costly both 
from the standpoint of equipment and time. Use of air 
hammers applied against sides of the cars is employed 
on some docks to dislodge the ore. This method has 
been discarded on other docks in favor of electric 
motor driven car shakers carried overhead from car 
to car. General application of this type of shaker is 
limited because these shakers must either be carried by 
a locomotive crane or supported by a gantry crane 
constructed in some cases to span four tracks on docks 
that are approximately one half mile long. 

Development of a car shaker which would improve 
upon the use of air hammers or other laborious meth- 
ods and avoid the high costs involved in crane operated 
units was based on the following requirements: 


1. The machine must be easily maneuvered anywhere on 
the dock. 

2. Positioning and operation of the mechanism should 
be handled by one man with a minimum of manual 
effort. 

3. No track or other dock equipment should be obstructed 
by the operation. 





YOU ARE LOOKING at the front of the Carquake ma- 
chine. Arms clamp the ore car at the top and bottom. 
Hose lines carry oil to and from a fluid motor which 
drives the eccentrically weighted shaft to create the 
“shake loose” action. 
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. » « hydraulic motor will withstand 
vibration . .. belt and chain 
drives are eliminated .. . 


Mobility has been provided by mounting the Car- 
quake on an elevator table of a standard fork lift 
truck. An additional pair of wheels is added to the 
front of the table to distribute the machine weight 
where axle loads are restricted. This arrangement 
eliminates the need for the heavy counterweight cus- 
tomarily carried at the rear end of fork lift trucks, a 
42 gallon hydraulic reservoir contoured to resemble 
the counterweight being substituted. A 13 gallon tank 
regularly furnished with the truck for its lift cylinders 
is connected with the larger reservoir in the relation of 
an expansion tank providing a combined reservoir 
capacity for 55 gallons of hydraulic oil. 

Quite simply, the mechanism of the shakeout ma- 
chine is designed to clamp on to a hopper car and then 
severely pound the side of the car and cause its 
structure to vibrate and rock on its springs. The con- 
struction and layout of this mechanism is quite unique. 
Hydraulic power is used to properly position and lock 
the machine and to rotate a fluid motor which drives 
an eccentrically weighted shaft producing the vibra- 
tion in the hopper car. 


Bank Valve Controls Cylinders 


Rotated from a power takeoff on the 50 hp, 6 cylin- 
der lift truck engine, a double outlet vane pump de- 
livers oil to the fluid motor and operating cylinders. 
One set of vanes delivers 11 gpm through a 4 inch 
outlet at pressures up to 1200 psi, as governed by the 
load and relief valve setting. 

This oil, controlled by a bank of three manually op- 
erated directional valve supplies: 

1. A single acting cylinder for elevating the table. This 
is the standard lift truck hoist cylinder. 


2. A double acting cylinder with piston pinned to the 
crank on a trunnion shaft extending longitudinally un- 
der the machine in front of the truck for side shifting 
the machine a distance of 8 inches toward or away 
from the car side and locking it onto the table when 
withdrawn from a car preparatory to moving it from 
car to car. 

3. Two double acting cylinders, pendulum mounted and 

connected in parallel, one to rotate the arms by which 

the Carquake is clamped to the side sill of a car after 
its vertical arms are hooked over the top edge of this 
car, the other simultaneously actuates a latching device 
to lock these rotating arms in their clamping position. 


To protect the motor from vibration. its 6 inch dia- 
meter is surrounded for its entire length in a rubber 
spool 10 inches outside diameter pressed into a steel 
cylinder, of that inside diameter, by a bolted gland. 
The motor is direct connected through a flexible coup- 
ling fitted to an eccentrically weighted shaft mounted 
at either end on double roller bearings. Rapid rotation 
of the shaft produces a violent oscillation in the ma- 
chine, pounding horizontally against the side sill of the 
car and rocking the entire body of the car upon its 
springs. 
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VALVES, CYLINDERS and pumps are checked on this 
test stand. Flow is measured by the flow meter seen 
mounted on the right. An automotive type speedometer 
is used to give average flow reading on the front of the 


panel, Volt and ampere meters check power input. 


You Can Design Hydraulic 


IKE most manufacturers of industrial lift trucks, 
~ Baker-Raulang buys the pumps, valves and cyl- 
inders used on their trucks from companies who 
specialize in component manufacture. Because of re- 
quirements, such as space and special mountings, 
which are needed by industrial truck builders, and 
because of the continuous development of new at- 
tachments, the industrial truck designer working with 
the component manufacturer often initiates new de- 
signs and modifications of hydraulic units. 
Dependability of material handling equipment is of 
prime importance. Many shops using lift trucks are not 
equipped for any major servicing of the hydraulic 
system, and they can not afford to have a truck out of 





LIFT TRUCK tilt cylinder is shown being checked for 
proper piston action and leakage. Special fittings were 
designed to permit seal tight quick connection to the 
cylinder ports. Use of hose facilitates the testing of 
components of varying shape. 


operation. An important step toward insuring depend- 
ability is an effective test program. The test stands il- 
lustrated here are also helping the vendor of hydraulic 
components by indicating specific troubles before the 
parts get into the field. 

Truck assembly time has been reduced. Before test 
stands were built, components could not be checked 
until they were mounted on the truck. Most failures 
required replacement. Use of test stands has reduced 
rejections of final truck assemblies, caused by hy- 
draulic system failure, from about 25 percent to one 
percent. 

Building the test stands required planning to pro- 
vide stands which would handle the wide range com- 


Large users of hydraulic components, like The Baker-Raulang Com- 
pany in Cleveland, have made cost savings and improvement in 
product quality by building their own production test equipment. 


APPLIED HYDRAULICS 
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HOIST AND TILT cylinders are checked for leakage 
on this horizontal test stand. The cylinder is clamped 
and air is bled from the cylinder by traversing the piston 
several times. The air bleed port is then plugged and oil 
pressure applied to the head end, 
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TELESCOPING CYLINDERS having a maximum stroke 
of 10 feet can be checked on the stand. Because these 
cylinders are single acting a motor driven chain drive is 
used to retract the piston. The hydraulic valve lever is 
linked to the pump motor start control. 


Test Stands To Reduce Rejections 


























pump to the cylinder. On the retract 








if 
CIRCUIT FOR HORIZONTAL test L [MAN] 
stand is simple. Ports on a lift truck 
bank valve are blocked creating an TEST CYLINDER © — 
on-off valve to direct oil from the S H_4 


stroke, the globe valve in the line 
from the head end to tank is opened 
to permit oil to drain. 








L 








ponent sizes. The horizontal stand has a fabricated 
welded frame long enough to handle cylinders with a 
ten foot stroke. Components and operation of the hy- 
draulic circuit are shown in the schematic. Packing 
gland tightness which is a problem on hoist cylinders 
can be checked by the action during piston travel. 


Pumps, cylinders and valves are checked on the 
second stand in the Baker-Raulang shop. Four electric 
motors, the same as those used on their lift trucks, are 
mounted in the stand to provide a 1 hp, 2 hp and a 5 
hp pump drive. Life and efficiency tests are easily set 
up for hydraulic pumps. 
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WITH 
BACK-UP 


WASHER 
HIGH PRESSURE 


ZERO MEDIUM 
PRESSURE PRESSURE 


1 Operation of the “O” ring under varying 
* pressures is shown here, along with piston 
and rod installations. Clearances and tolerances for 
machining the ring grooves are established by the “O” 
ring manufacturer. Under high pressure the “O” ring 
tends to extrude into the opening opposite the pres- 
sure and distribute itself almost equally on both sides 
of the radial clearance. Severe extrusion will damage 
the seal causing failure and excessive leakage. At pres- 
sures higher than 1500 psi. a backup ring should be 
used to prevent extrusion. 




















2 As static seals “O” rings are becoming 
* widely used and in a correctly designed 
groove or recess they are extremely efficient. Used as a 
gasket for a cover plate it is preferable to fit them into a 
recess rather than a groove. This saves much machin- 
ing time and takes up less space. The diameter of the 
recess should be .010 to .020 inches, according to 
the size of the seal, smaller than the minimum outside 
diameter of the seal. This interference will be suf- 
ficient to retain the seal in position while the cover 
plate is being fitted. 


Do you know how much money oil leakage 


is costing you? . . . Here are ideas 


on the proper use of packings which will help you 


to reduce oil loss and machine downtime .. . 


Suggestions for LEAKAGE CONTROL 
in Hydraulic Systems 


By B. Cooke 


Vickers-Armstrongs, Ltd. 
Newcastle-upon-Tyne, England 
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3 One of the largest leakage sources is the 
* gland in “on-off” valves. The design shown 
here uses a metal sleeve which replaces the conven- 
tional soft packing in the stuffing box of the stop 
valve. The sleeve has an internal and an external 
groove in which “O” rings, are placed. Valves with 
this type of gland have been tested at pressures up to 
2000 psi on working rigs for as long as two years. 
There has been no leakage and the effort to operate 
the valves with full pressure is very small. There is 
minimum restriction to flow when the valve is open. 


5 For reciprocating and some rotating drives 
* a “V” type packing is dependable and rea- 
sonably oil tight. The packing consists of a number 
of continuous moulded rings of cotton or linen fabric 
impregnated with synthetic rubber. In front of the 
packings is a support ring of non-ferrous metal or plas- 
tic material. This support ring plays no direct part in 
the sealing of the oil, but it must be dimensionally cor- 
rect to avoid float on, or over-compression of the 
packing. The stuffing box depth should comply with 
makers specifications, and the packing is then not 
subject to adjustment. 
When the packing commences to leak excessively, 
it should be replaced. Insertion of spacers behind the 
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4 The “O” ring readily lends itself to the 

* design of a compact oil tight joint. In this 

welded pipe coupling, the seal was originally housed 
in a groove, and the inner wall was removed for test 
purposes. This coupling has been tested to 5000 psi 
with nut only hand tight and there was no leakage. The 
face of the flat ferrule must be flush with the top of 
the recess. The hex union nut could be replaced by a 
round knurled nut, as the nut does not need to be 
tightened up hard. A simple locking device could be 
fitted to prevent the nut slacking back under vibration. 


packing to increase the compression results in only a 
temporary improvement. The “V” packings have been 
known to operate satisfactorily for 12 to 18 months, 
and then have been replaced as a precautionary meas- 
ure to prevent a breakdown which would interfere 
with production. Where there is a possibility of dirt 
falling on the ram, it is advisable to fit a felt wiper 
outside the seal. 

In installation, the gland nut should be pulled down 
firmly when backed up just to the point where sealing 
still maintains. If the gland nut is tightened too tightly, 
there will be excessive friction and the packing will 
be damaged. Often, a spring is used so that the other- 
wise frequent takeup will not be required. 
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Courtesy Dowty Seals Ltd. 


6 In many cases tapped holes for production 
convenience penetrate through into the 
fluid space. Such cases require seals under the bolt 
heads to trap the oil which leaks up the thread of the 
bolts. In the past the practice has been to use a copper 
washer, but these suffer from a number of disad- 
vantages. The copper must be annealed before use 
and may work harden while in position. The copper 
is unable to fill up small scratches and imperfections 
in the surface which gives rise to slight leaks. A more 
convenient and efficient method of sealing the bolt head 
is by using a bonded seal. This seal, consists of a plated 
steel washer on the inside of which is bonded syn- 
thetic rubber of trapezoidal section with the shorter 
parallel side bonded to the steel. When this bonded 
seal is placed under a bolt head which is then tight- 
ened down, the lips of the rubber seal deform to a 
“U” shape facing the fluid. This seal is oil tight when 
the bolt is hand tight and after further tightening, 
will withstand pressure up to 10,000 psi and can be 
reused. 





O/O1A. OF SHAFT 























Courtesy G. Angus & Co. Ltd. 


7 This seal is used for a rotating shaft oper- 
* ating in a low pressure system not ex- 
ceeding 100 psi. Where a rotating shaft emerges from 
a case in which the fluid pressure is low, the garter 
loaded lip seal offers a cheap, compact and efficient 
seal. The seal shown here is of synthetic rubber and 
has a steel insert for reinforcement. Very little depth 
of stuffing box is required, and the seal can be used 
without the backing washer up to 20 psi. Above 20 
psi it is advisable to fit the backing washer to provide 
extra support and prevent the seal from “bellying” 
under pressure. This seal provides a rubber to metal 
seal against the bore of the stuffing box. This is more 
satisfactory than in the metal cased lip seals where 
slight scratches across-the bore of the stuffing box can 
give rise to leakage of oil. 

Another seal, which still requires much work, con- 
sists of two lapped faces, one or both being spring 
loaded, running in intimate contact. One face is sealed 
to the machine casing, the other to the shaft and ro- 
tates with it. A seal is effected across the running faces. 





NCIH Publishes 1952 Conference Proceedings 


ise aeagees papers presented at the eighth annual 
meeting of the National Conference on Industrial 
Hydraulics have been published under one cover. A 
registration list and lists of officers and committees 
are included, as well as illustrations and texts of the 
papers presented September 4 and 5, 1952, in Chicago. 
A total of 21 papers given were grouped by subject 
in nine sessions. These were: General, Automotive, 


Instrumentation, Pumps, Machine Tools, Aircraft, 
Hydro Power, Hydraulic Presses, Tractive Equipment 
and Material Handling and Accessories. Panel discus- 
sions in each session are also included. 

Copies of the Proceedings of the Conference, priced 
at $4.50, may be obtained by writing the Conference 
secretary, John G. Duba, Technology Center, Chi- 


cago, Illinois. 
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OIL POWERED Coil Stacker 
Solves Handling Problem 





LIFTING HEIGHT of 27 inches is provided by the 
3% inch diameter ram. A flow control valve controls 
the back pressure on the ram as it lowers under load. 
With the platform in the bottom position and the 
pump motor running, the pump volume discharges at 
near zero pressure through the open “elevate” valve 
which acts as a pump unloading valve during idle time. 
This simple circuit permits holding the coil at any 
point in the ram stroke by unloading the pump volume 
through the “elevate” valve and keeping the “lower” 
valve closed to trap oil under the ram. 


RAISING AND LOWERING of the coil, on this Lewis- 
Shepard stacker is controlled by an electrohydraulic 
system. The relief valve, the two solenoid operated 
directional valves and the pump are built into the oil 
reservoir which is seen mounted on a bracket above the 
5 hp electric drive motor. The pump is V-belt driven. 
Electric conduit connects the valve solenoids in the oil 
reservoir to the push buttons on the side of the ma- 
chine. One hydraulic hose line is carried from the 
reservoir to the head end of the single acting hoist 
ram. This line is the only piping on the machine which 
is outside the reservoir. 


February, 1953 





THIS STACKING MACHINE has a tilting cradle plat- 
form to handle coils of strip steel which weigh up to 
16000 pounds. The concave 44 inch long, 24 inch wide 
platform will hold coils ranging in diameter from a 
minimum of 24 inches to a maximum of 56 inches. 
When a coil is to be removed, the operator moves a 
push-pull handle which controls the tilting for side dis- 
charge. The coil is then picked up at floor level by a fork 
truck with a ram attachment. 
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Single and double compression fittings are suitable for installations oper- 


ating at pressures less than 500 psi. Mr. Phillips describes methods of 


assembly and tabulates torque values for various tube materials and sizes. 


Application And Design 
of Compression Type Fittings 


Part 7 of a series on Fluid Lines 


By R. W. Phillips 


— is a large number of fittings which can be 

attached to a piece of tubing without any special 
apparatus to produce a flare, bead or some other 
means of holding the tubing and sealing. This group 
of fittings are called flareless fittings. Further, the fit- 
ting can be subdivided: (1) fittings which grip the 
tubing by compressing the tube; and (b) those which 
grip the tube by biting into it. Such a division is not 
sharply defined because of variations in fitting design. 
For this reason, types of flareless fittings will be dis- 
cussed individually as were the flared fittings. 


Single Compression Fittings 


The single compression fitting consists of a nut and 
a connector. The nut has a compression nose attached 
to it and the connector has internal threads which 
force the nut against the tube as directed by the angle 
built into the bottom of the connector. Figure 1 shows 
the nut and the connector in position for assembly. The 
forward motion of the nut collapses its nose against 
the tubing and the back seals against the angle of the 
connector so that a seal is produced at two points. 
Figure 2 shows the assembled single compression fit- 
ting. The compression nose on tightening squeezes 
against the tubing. 


The latest issue of the SAE Handbook lists these 
fittings. 

The single compression flareless fitting is assembled 
as follows: the tubing is cut off and deburred, external- 
ly at least. The cut should be made as square as pos- 
sible. The tubing is inserted through the nut, bottomed 
in the connector and the nut turned down until the 
torques listed in Table 1 are obtained. 

This fitting has the same limitations as the compres- 
sion fitting described under the heading Ball Sleeve 
(or Double) Compression Fittings, and also has some 
problems involving the additional overlap and the 
fact that the nut must turn on the tube to be disas- 
sembled. The fitting is available in brass in sizes 2 to 
12 inclusive. It is particularly adaptable to types of 
service that require the use of a simple, easily attached, 
low pressure fitting (up to 500 psi) in the sizes avail- 
able. When used with Bundy tubing or other brazed 
lapped tubing, care must be taken to be sure that the 
sleeve is in contact with the complete circumference of 
the tube at the point of sealing. It is advisable to use 
tin coated tubing to insure that this situation is met. 

The principal advantage of this fitting is its sim- 
plicity. It consists of only two pieces; there are no 
extra or loose parts to be forgotten in the assembly. 
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The nut and connector of the single com- 
pression flareless fitting in position for assembly. A com- 
pression nose is on the nut. 


FIG. 1. 


FIG. 3. The short nut, sleeve and connector of a ball 
sleeve (or double compression) type flareless fitting 
lined up for assembly. 
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The fitting cannot be improperly assembled; how- 
ever, care must be taken not to over torque it. 


Ball Sleeve (or Double) 


Compression Fittings 


The ball sleeve or double type of compression flare- 
less fitting has been in service for many years. This 
type is used principally with soft tubing* for low 
pressure applications because of its simplicity and low 
cost. The details of the fittings, their physical dimen- 
sions and the types which are considered standard are 
listed in the latest issue of the SAE Handbook. 

The fitting consists of three parts—a nut, which is 
short, a sleeve and a connector. Figure 3 shows the 
parts lined up for assembly. The nut forces the sleeve 
into the tubing at both front and rear edges when it 
is turned on the connector. The taper of the nut and 
the taper of the connector wedge the sleeve against 
the tubing to seal and against the connector shoulder 
to seal. This wedging action produces collapse in the 
sleeve and tubing so that a fluid tight joint is produced 
without any special tools whatsoever. Figure 4 shows 


*By soft tubing the author means soft annealed copper, 
Bundy type 1010 annealed and the softer aluminum alloys, 
particularly 52SO. 
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FIG. 2. The assembled single compression flareless fit- 
ting. On tightening, the compression nose squeezes 
against the tubing. 


FIG. 4. The double sealing action of the ball sleeve 
or double compression type flareless fitting when as- 
sembled, is illustrated. 











the double sealing action of this fitting when assembled. 

The fitting is assembled as follows: the tubing is 
cut as squarely as possible, the outside at least is de- 
burred to allow the nut and sleeve to pass over the 
tubing. Place the nut on the tube, open end toward 


TABLE 1. Torque values in various metals for 
single compression flareless fittings, in inch pounds. 








Tubing Torque in In/Lbs. Thread Sizes 
Sizes Copper Steel 
2 45 50 5/16-24 
3 49 70 36-24 
4 81 90 7/16-24 
5 88 108 %-24 
6 102 150 9/16-24 
8 165 275 11/16-20 
10 265 330 13/16-18 





the tube end, place the sleeve on the tube and turn the 
nut until the torques, listed in Table 2, are obtained for 
the tubing being used. The sleeve must be bottomed 
in the connector. The sleeve is non-directional and 
therefore cannot be assembled backwards. The fitting 
is susceptible to being over torqued and, therefore, 


Concluded on page 69 
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HEN the engineers at Patch-Wegner Company, 

Inc. developed a cut-off machine for roofing 
slate, they had to solve a feed control problem. They 
wanted a design which would give stepless control of 
the saw feed—a control which could be adjusted 
simply and quickly. 

Because of the high cost of diamond saws, great 
care has to be taken to see that the saws are not over- 
loaded. Yet production speed is important. Therefore 
the control must provide maximum speed and safe 
saw loads. Further complicating this requirement is 
the varying hardness of the slate. The hardness will 
vary within the cut. A simple hydraulic feed system 
has solved the requirements of high production and 
safe saw loads. 

The spindle mounted diamond saw, in sizes up to 
32 inches in diameter, is driven through multiple 
V-belts by a 25 hp motor. This entire assembly is 
gibbed to the crossrail and is fed into and away from 
the work by a 3 inch hydraulic cylinder having a 64 





inch stroke. An ammeter, mounted on the crossrail 
shows the load on the spindle drive motor at all times. 
This load depends on the feed rate of the saw through 
the work. 


Adjustment Varies Cutting Load 


By watching the ammeter, the operator knows when 
to adjust the flow control valves in the feed circuit to 
either increase or decrease the feed rate. These simple 
hydraulic controls, piped with %4 inch hose, are 
mounted on the front of the crossrail. There is a lever 
operated 4-way valve to give forward and reverse 
travel and to stop the feed. Two flow control valves 
are seen in the photograph with the adjustment wrench- 
es in place. 

Located in the base of the machine, the feed power 
system includes a 300 psi, 15 gpm gear pump driven 
by a 3 hp, 1800 rpm motor. Feed speed is controllable 
from 0 to 40 feet per minute. 
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and there’s much more to it than meets the eye 


Bonus payloads reduce costs — as more runs can 
be made every day with this train of heavy duty 
dump trailers. Side-dumping places the discharge 
just where it’s wanted because the train rolls up— 
dumps—rolls on. Oil hydraulic controls manipu- 
lated at the finger tips of the operator in the cab 
actuate the twin telescopic cylinders which elevate 


the body. 


A 1%” balanced spool heavy duty control valve 
cycles (raise, hold, lower) the twin 7” three-sleeve 
telescopic cylinders. Oil hydraulic power is gener- 
ated by a gear type pump developing 52 g.p.m. 
discharge (1000 p.s.i—1250 r.p.m.). The entire cir- 
cuit is hydraulic—the controls “COMMERCIAL” 
heavy duty oil hydraulic. 

FOR COMPLETE DETAILS ASK FOR YOUR COPY OF CATALOG H-7 
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SHEARING AND STAMPING COMPANY 


QUALITY IN FVERY TURN 


YOUNGSTOWN, OHIO = 
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Typical Accumulator Computation 
For Hydraulic Cylinder Operation 


STROKE = /5 IN. 







HEAD DIA= 
AREA=A, = 7.07 IN. 


ROD DIA=11/4" 
AREA= 1.23 IN.” 


EFFECTIVE ROU 
END AREA= A, = 
7 07-1.23 = 5.84 IN’ 


l. Forward stroke requires LX Ay=15X7.07=116 8 Accumulator must deliver: 

cu. in. oil Working volume of fluid = .88 — .167 = .713 gal. 
2. Return stroke requires LXAg=15X5.84=87.6 9. Assume final pressure: 

cu. in. oil P; = 500 psi 


10. Assume initial accumulator oil pressure: 


3. Complete stroke requires 116+87.6=203.6 : 
P, = 600 psi 


cu. in. 
11. Assume isothermal (constant temperature during 
expansion) operation of the accumulator 


203.6 cu. in. 


——_—.——,_ = .88 gallon/cycle 
231 cu. in./gal. 6 ’ 


or 


4. Assume 12 cycles per minute oil capacity re- 12. Assume initial gas precharge for smallest ac- 
quired = 12X.88=10.56 gpm cumulator: 
P; = 500 psi 


5. Assume nearest size pump of 10 gpm 7 A 
As = 13. Using Boyle’s Law 








6. Assume 1 second for each cycle neglecting time P, V, = P. V2 = P; Vz 
for acceleration and deceleration, then: 500 V,; = 600 V. = 500 V; 
88 gal./cycle X 60 sec./min. - Vs — Vz = .713 

"TY sec./evels 52.8 gpm 600 V. = 500 (.713 + V2) 
V. = 3.56 gallons 
7. In one second the pump delivers: 6 7 
10 gpm Vv: * >= V. = 4.28 gal. 


<—— = .167 gall 
60 sec./min. / gallon el pel 
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Job Requirements 






BUILT IN ACCORDANCE WITH 
J.C. STANDARDS 












CAPACITY GEARED TO 
PERFORMANCE REQUIREMENTS 


SPECIAL DESIGNS AVAILABLE 
ON REQUEST 


TESTED AND PROVEN IN A 
WIDE VARIETY OF OPERATIONS 






ACHINE COMPANY 
Sle hi A CARDWELL TRADITION SINCE 1829 


19th STREET, RICHMOND 11, VIRGINIA, U.S.A. 





Malle for your fre copy ofthis cxtaleg today 
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A Beginner’s Course in Basic Pneumatics 





Section II 
The Distribution System 


‘Part IV 


Moisture in Air Lines 


' well designed compressed air systems moisture is 
extracted readily, safely, and in most cases, auto- 
matically. 

Free air at ordinary ambient temperatures contains 
a variable amount of moisture or water vapor. When 
air enters the compressor intake, the water vapor is 
not a problem because the heat of compression raises 
the air temperatures sufficiently to keep the air above 
the dew point. This is true because the capacity of air 
to hold water in vapor form increases with temperature 
and not pressure. The moisture is condensed when 
compressed air is cooled in the intercooler (in water- 
cooled types), the aftercooler and the receiver. Means 
for removal of water must be provided. 

The compressor, of course, must be adequately 
cooled since excessively heated air loses pressure when 
it is cooled successively in the aftercooler and the re- 
ceiver. If the compressor is run too hot, the additional 


energy required to compress air to the higher pressure 
is wasted power. 


The greater part of the moisture condensation and 
water removal load is done in the aftercooler. The 
aftercooler is a surface condenser used to cool air after 
compression. There are several types. The main or 
aftercooler proper is mounted between the compressor 
and the receiver; line aftercoolers are mounted in the 
distribution system wherever good design and operat- 
ing experience indicates. 

The volume of water condensed and removed by the 
aftercooler, receiver, separators and traps of a well 
balanced compressed air system approaches 100 per- 
cent. The capacity of air to hold water in vapor form is 
shown by means of various tables and psychometric 
charts. From such charts, used in the power, heating 
and ventilating, refrigeration, air conditioning and 
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Cust Bronze Housing 












Speed Control Regulator , 





Poppet Exhaust Port 


Pipe Tap 
for Connection 
to Air Cylinder Ram End Cap 
Sealed Solenoid Control Unit 


Bellows Air Motor 






Electroaire Valve Housing 






Remote Control 
Mounting Bracket 
———- 





Air Cylinder Exhaust 






The Bellows Electroaire Explosion- 
Proof Valve is a complete packaged 
air control unit consisting of 4-way 
directional slide valve, low voltage 
solenoid controls, independent 
speed controls — all sealed in a cast 
bronze housing. 


Here is electrical control of air power 
that is not only fast, flexible, positive 


and reliable — but safe... safe even Meets fully Group D, Class I Standards 
in areas heavy with explosive fumes for wiring in hazardous locations as 
oe deste. established in the National Electric Code of 


F ; the National Board of Fire Underwriters. 
The explosion-proof Electroaire 


Valve is a modification of the stand- 


ard Bellows Electroaire Valve tried The Bellows Explosion-Proof Electroaire Valve 
and proven in over 60,000 installa- is made in three port sizes: 4", 34” and 4”. 
tions. Records of 20,000,000 to It can be arranged for direct connection to, or 
30,000,000 cycles attest the almost remote control of any air cylinder of suitable 
umlimited durability of the only capacity. It is available as a built-in feature of 
electrically-controlled air valve all Bellows Air Motors. Write for Bulletin 
equipped with solenoid control units AVX-310 today. Address: The Bellows Co., 
guaranteed against burn-out. Dept. AH-253, Akron 9, Ohio. 


The BellowS co. 


AKRON 9, OHIO 






FOR FASTER, SAFER, BETTER PRODUCTION 
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FIG. 1. A VAPOR CHART for a 
saturated capacity of 100 cubic 
feet per minute compressor for an 
8-hour period. Factors represent 
gallons of water in vapor form in 
compressed air at various tempera- 
tures and pressures. 


other fields that have the same problem, the weight and 
percentage of water vapor held in air under a wide 
range of conditions are read directly. Both saturated 
air (air holding 100 percent of the moisture in vapor 
form at a given set of conditions) and various partial 
percentages or relative humidities are shown. 

In compressed air work we are interested primarily 
in saturated air since vapor is condensed only when 
the temperature of the air is reduced below the tem- 
perature of vapor saturation. Figure 1, a Vapor Chart, 
indicates the volume in gallons of water in vapor form 
in compressed air at various temperatures and pres- 
sures. The chart factors represent saturated capacity 
of 100 cfm for an 8-hour period. 


How to Determine Moisture Content 


Using the Vapor Chart, the amount of water con- 
densed by the aftercooler can be easily determined. 
For example, air passing through a 100 cubic foot 
compressor at 100 psi and 120 F temperature con- 
tains a maximum (saturation) of 3.68 gallons of 
water in the form of vapor. Then if the temperature 
at which the air enters the receiver is 80 F, the amount 
of water condensed by the aftercooler is the difference 
between the Chart values of 120 F and 80 F (3.68-1.15 

2.53 gallons). As this unit is for an 8-hour period, 
this is a moisture separation of slightly more than 244 
pints per hour. 

The Vapor Chart may be used for determining the 
volume of water condensed in any size pneumatic 
system. A 30 cubic foot compressor operating an av- 
erage of 4 hours per day at 90 psi and 100 F temper- 
ature will hold a little over one-third gallon. As the 
Chart value is for 100 cubic feet and 8-hours, the 30 
cubic foot compressor capacity is found: 

3x V% x 2.3 = .345 gallons of water in vapor form. 

In the same system, tests show that the air entering 
the receiver is at a temperature of 75 F. In other words, 
the aftercooler has reduced the temperature 25 de- 
grees. From the Chart the volume condensed by the 
aftercooler is determined: 

By interpolating between 70 and 80 F, we find that 
1.11 gallons of water vapor can be held in the 100 
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cubic foot base unit for an 8-hour period; our 30 cubic 
foot compressor operated on a 4-hour day would hold 
.1665 gallons of water in vapor form 

3x ¥% x 1.11 = .1665 gallons of water in vapor 
form. 

The difference between the volume of water vapor 
in the compressor and in the receiver (.345-.1665 = 
.1785 gallons) is the amount of water condensed in 
the 4-hour period or working day by the 30 cubic 
foot compressor. This is approximately 34 pints per 
hour. 

The Moisture Chart, Figure 2, indicates the moisture 
content of saturated air at various temperatures and 
pressures. This Chart, published by the Compressed 
Air and Gas Institute in their “Handbook’’, is widely 
used. The factors are for pounds of moisture per 1000 
cubic feet of saturated free air. For example, at 70 F 
and 0 psig, 1000 cubic feet of saturated free air will 
contain 1.1 pounds of moisture. At 100 F, it will con- 
tain 2.85 pounds of moisture. The ability to hold 
water in vapor form increases progressively with a 
rise in temperature, e.g., at 120 F, 1000 cubic feet of 
saturated air will contain 4.91 pounds of moisture, 
over four times the weight of moisture contained at 
70 F. It must be remembered that these factors are for 
saturated air, i.e., the total weight of water vapor 
that can be contained without condensation. 

However, saturated air is unusual for compressor 
intake conditions. We have seen that normal air*, 
upon which compressor capacities, operating charac- 
teristics and efficiencies are computed, has a relative 
humidity of 36 percent. Our water vapor figures will 
likely be more accurate if we take the actual relative 
humidity of the ambient intake air or assume a 50 
percent relative humidity for calculations. 

Such a case study follows. A 100 cubic foot com- 
pressor that takes 70 F ambient temperature air at 
50 percent relative humidity and compresses it to 100 
psig and 100 degrees F temperature will not have a 
condensation problem within its cylinder walls or 
head. The weight of the intake moisture content is: 

-10 x .50 x 1.1 = .055 pounds of moisture. 





*APPLIED HYDRAULICS, April 1952, page 57 
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POWER MOVEMENT 


If the machines you build perform bending, forming, feeding, molding, pressing, forcing, 
die casting, drilling, lifting, embossing or baling operations, the inclusion of Racine 
Hydraulics will assure smooth, positive economical operation. 

Racine Variable Volume Pumps with interchangeable governors deliver only the oil needed 
for the job. No wasted power, no overheating, neither by-pass nor relief valves — Racine 
Pumps put all of the oil to work. These features assure a simple, efficient hydraulic circuit 
with proven installation and operating economies, Capacities up to 70 gpm at 1000 psi. 

———, Valves in a wide range of types and sizes. 
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Write for complete hydraulic equipment catalog. 
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Pressure Boosters 






RACINE Four-Way Valves 
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RACINE nyprautics & MACHINERY, 


2074 Albert Street, RACINE, WISCONSIN, U.S. A. 
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POUNDS OF MOISTURE PER 1000 CUFT OF SATURATED 


FREE AIR OR GAS AT 147 LB ABS. AND TEMP SHOWN. 
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MOISTURE CONTENT OF SATURATED AIR AT 
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FIG, 2. MOISTURE CHART with weights in pounds of moisture at various temperatures and 
pressures. At any given temperature (curves) and pressure (abscissa) the weight of moisture 
(ordinate) per 1000 cubic feet of saturated free air at atmospheric pressure can be read. 


Since the moisture holding capacity of air at 100 F 
is more than twice its capacity at 70 F (2.85 pounds 
vs 1.1 pounds), no moisture could condense in the 
compressor. 

Assume, in our case, that the aftercooler reduces the 
temperature to 80 F. The Moisture Chart, Figure 2, 
gives a value of .02 pounds of moisture opposite the 
80 degree curve. This represents the work done by the 
aftercooler. In cooling 20 degrees, well over half of 
the moisture (.055-.02 = .035 pounds) in the com- 
pressor exhaust air has been condensed into liquid 
water. Translated into gallons of water, .035 pounds of 
condensed water per minute is: 

.035 x 60 

8.33 
per hour. 

Air from the aftercooler passes into the receiver, 
where the temperature of the air settles to the ambient 
temperature, 70 F. This ten degrees of further cooling 
condenses additional moisture. From the Moisture 
Chart, Figure 2, the moisture content at 70 F is .015 
pounds of saturated air. The condensation is the dif- 
ference (.02-.015 — .005 pounds). Translated into 
gallons of water, .005 pounds of condensed moisture 
per minute is: 

.005 x 60 

8.33 
pints per hour. 


= .252 gallons or approximately one quart 


= .036 gallons or approximately 3/10 


The water condensed in the aftercooler and the re- 
ceiver is removed by a trap or a moisture separator. 


At any time that the temperature of the air in the 
lines past the receiver drops pelow 70 F, additional 
moisture will condense. Should a branch line pass into 
a shop or area where the ambient temperature cools 
the air to, say 60 F, an additional .005 pounds will 
be condensed (Chart, Figure 2, value of .01 opposite 
the 60 degree curve). This duplicates the volume of 
water condensed by the receiver or 3/10 pints per 
hour. 


In our example, the aftercooler removed one quart 
of water per hour, the receiver and line aftercooler 
3/10 pints each per hour. By percentage this is 78 
percent for the aftercooler and 11 percent for each 
the receiver and the line aftercooler; this is a good 
approximation of the conditions and moisture removed 
in practice. 


In aircraft pneumatic systems a combination of a 
mechanical moisture separator and a chemical drier 
is used for removing moisture. The moisture separator 
removes approximately 90 percent of the moisture 
and the chemical drier, theoretically at least, removes 
the remaining 10 percent. 


The next installment will show and describe several 
typical aftercoolers used in compressed air systems. 
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The main job of the Hansen representative is to supply you 
with exactly the right couplings for your particular require- 
ments—where quick connection and disconnection will save 


you time and money. 


There are, however, hundreds of plants that regularly make 
use of his experience to improve the overall performance of 
their fluid line circuits. Frequently when trouble arises, he can 
make suggestions which will effectively correct your difficulties. 


From years of experience in close contact with many types of 
hook-ups, both large and small, he can advise you on how 
to make pipe connections for proper take-off, how much and 
in what direction to pitch your lines, and where and how 
to install drains—all designed to give you more efficient, 
trouble-free performance of your air-operated devices. 
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Selection Factors 


FOR AIRBORNE COMPRESSORS 


Part I 


By M. Caserta 


These notes are intended for the aeronautical engi- 
neer who is just getting interested in airborne high 
pressure pneumatic systems and as yet has no famili- 
arity with them; they are intended to give nothing 
more than a general idea of the features of airborne 
high pressure air compressors and of the factors to be 
considered in determining the compressor require- 
ments for a particular application. No attempt will be 
made at precision and accuracy that would complicate 
a first general approach; it is emphasized that all state- 
ments and all figures should be accepted only in the 
light of this definite limitation. 


NE of the first questions to come up is: “How can 

the optinum compressor capacity for a particular 
application be determined?” Of course, the laziest ap- 
proach would be to choose the largest available com- 


VM. CASERTA, Manager, M. C. Manufacturing Co., Lake 
Orion, Michigan 


pressor and so “make sure it is big enough”. Unfor- 
tunately in aircraft, much more than in any other ap- 
plication, any device of capacity larger than absolutely 
necessary is at least as undesirable as a device having 
insufficient capacity. The usual penalty for excess ca- 
pacity is weight, which lowers the performance of the 
whole aircraft, not in one particular extreme condi- 
tion, but at all times. On the other hand, the penalty 
for limited insufficiency may be reflected only in re- 
duced performance in extreme cases and therefore 
may be less objectionable. All aeronautical engineers 
are accustomed to such evaluations and often choose 
the risk of low performance of one particular system 
in certain infrequent extreme conditions, rather than 
penalizing the normal performance of the whole air- 
craft under the conditions that prevail 99 percent of 
the time. 

Generally, the efficiency of a pneumatic system is 
much lower than the efficiency of other systems for the 
transmissions of energy, such as mechanical, hydraulic 
and electric. Therefore, for actuations and operations 
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control is the vital element 


There is no safety without control, and the widespread 
acceptance of ADEL Aircraft Equipment by private, com- 
mercial and military airplane manufacturers is the best 
possible tribute to its unsurpassed performance. 


Built to exacting aircraft standards, ADEL Aircraft 
Hydraulic and Pneumatic Control Equipment, Heater, 
Anti-Icing and Fuel System Equipment and Engine 
Accessories are readily adaptable to any application where 
compactness and unfailing dependability are required, 


ADEL performance...efficient and safe! 


A DIVISION OF GENERAL METALS CORPORATION 
BURBANK, CALIFORNIA e HUNTINGTON, WEST VIRGINIA 
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FIG. 1. This load and supply chart for 
a typical aircraft pneumatic system as- 
sists in determining adequate storage and 
compressor capacity. Areas above the 
base line represent air weights or air 
energy available from the reservoir and 
compressor, Areas below the line repre- 
sent requirements for various actuations. 
Time of operation, T,, To, ete., is plotted 
along the abscissae. A compromise must 
be made between reservoir and compres- 
sor size to supply all operations with an 
air system having optimum weight. 








that are of a continuous character, pneumatics may 
not be the immediate choice by the project engineer. 
On the other hand, pneumatic systems have a natural 
ability to store energy; a virtue not possessed by the 
other systems. In systems other than pneumatic, if 4 
hp is required for a certain operation, the full 4 hp 
must be generated at the time it is needed. In a pneu- 
matic system, a compressor smaller than required by 
4 hp may work for a long period of preparation 
and accumulation of energy, and then the 4 hp may 
be developed for a short period when needed. 

Of course, there may be special reasons why in 
certain cases pneumatics may be used for applications 
that at first appear uneconomical. However, such spe- 
cial cases will not be considered. Only applications 
which will be considered here will be those that in- 
volve the expenditure of power for short periods or, 
in other words, violent actuations or occasional actu- 
ations. In these categories we find the extension and 
retraction of the landing gear, the opening and closing 
of doors, the starting of engines and all sorts of ejec- 
tions (from shells to pilots) and releases (from bombs 
to canopies). 


Determination of Required 
Compressor Capacity 


One method of starting the investigation as to the 
required compressor capacity, may involve the prep- 
aration of a load and supply chart, such as shown 
in Figure 1. On this chart the abscissae represent time, 
while the encased areas such as A, B, C, etc., represent 
air weights or air energy, available or required. The 
areas above the horizontal base line represent weights 





of air available, while the areas below the base line 
represent weights of air required for various actuations. 
Area R represents the air or energy available in the 
reservoir when the aircraft engine is started; this en- 
ergy may be less than that of a fully charged reservoir. 
The portion of area C at the left of any chosen vertical 
line T represents the air that can be delivered by the 
compressor since the starting of the engine. Areas S; 
and S2 may be representative, for instance, of the 
weight of air necessary for two successive attempts to 
start the engine; they are required at 0 time, or before 
any help can come from the compressor. Area A could, 
for instance, represent the air necessary to retract the 
landing gear. Area B could represent the consumption 
of air in a continuing operation or in a sequence of 
very closely spaced expenditures of air as in ejecting 
the shells of a machine gun. The Areas C; to C; could 
represent the expenditure of air that may occur in part 
at the same time as expenditure B, as for instance by 
opening rocket doors or releasing bombs. 

It is clear that if any system is to be sufficient at all 
times it is necessary that during any period, however 
brief, the air requirements do not exceed the sum of 
the air available from the reservoir plus the air re- 
plenished by the compressor during the same period. 

While the principle is extremely simple, a very large 
number of assumptions have to be made before actual 
values can be shown on the diagram. Of course, the 
requirements below the base line have to be shown 
first. The first temptation would be to show as require- 
ments the maxima that may be required under the most 
adverse condition, with the natural consequence that 
the airplane might become so safe that it would never 
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DO YOU... 


Design or sell hydraulic or pneumatic 
components ? 


Lay out your own customers’ cir- 


cuits? 


Design machine tools or special ma- 
chines or equipment? 


Convert machines and equipment to 
automatic operation? 


Build accessories for your own ma- 
chines? 


Assemble your own or customers’ 
machines or equipment? 


“Trouble Shoot” on circuits? 


Operate or supervise a department 
in your plant? 


Repair and rebuild components? 


Have the responsibility for supervis- 
ing or performing maintenance? 


If one Answer is “YES” you should enter the first 





The closing date for the APPLIED HYDRAULICS PRIZE CONTEST is June 1, 1953. 






CONTEST 


A total of 


$1200.00 in Cash Prizes 


will be awarded to the papers designated 
as best by the judges. 


Awards 


FIRST PRIZE 

SECOND PRIZE.............0.00.0........$300.00 
THIRD PRIZE $200.00 
Fourth, Fifth, Sixth & Seventh Prizes, ea...$ 50.00 





No matter whether your job is to sell hydraulic 
and pneumatic components and systems or de- 
sign tools, equipment and machines or apply, 
install, operate and maintain such circuits in your 
own or customers’ shop, you have an equal op- 
portunity to win a Prize. 


To enter the Prize Contest, simply send for the Entry 
Blank. The Rules of the Contest and Suggestions to 
Contestants will be sent promptly with the Entry Blank. 

















leave the ground. For certain services extreme pessi- 
mism is wise; for others a moderate slowing down of 
services under very special conditions may be tolerable 
for the sake of greater overall efficiency under normal 
conditions. 

Once the compromise has been decided upon, the 
air that is to be available at any time since the start 
O, becomes a known value. It will be seen, however, 
that since this value is the sum of two factors, the 
project engineer still has a great latitude of choice on 
how to obtain the sum total, whether by a large reser- 
voir and a small compressor, or a small reservoir and 
a large compressor. Extreme systems can be conceived 
as: 


(A 


one having a very large reservoir charged on the 
ground by external means and holding enough 
charge for all operations in the longest flight, 
and 

(B) one having no reservoir and a compressor so large 
that it can take care of all requirements as 

they occur, without accumulation. 
A system of the first or (A) type may be indicated 
where the use of air is very limited and the system so 





small and compact that the danger of loss of air, 
through leakage or accident, is small; a system of the 
second or (B) type seems very uneconomical and un. 
advisable. 

In the case illustrated in Figure 1 it is clear that if 
the aircraft is to be self-starting by pneumatics, the 
reservoir cannot be smaller than the sum of S, and S,, 
Usually it has to be larger, if allowance is made for 
loss of pressure through leakage or change in tempera- 
ture; operational assumptions have to be made. If air 
is not used for starting the engine or for other actua- 
tions that occur very close to starting time, the limita- 
tion as to minimum reservoir capacity may be estab- 
lished by the sum of heavy requirements that may 
occur later in flight, during the most critical period of 
time. During no period can the requirements exceed 
the sum of air available from the reservoir plus re- 
plenishment by the compressor. 

Generally a compromise again will be made. A small 
compressor is desirable from the standpoint of weight 
and volume but may not be safe if it becomes so small 
that the leakage of the system may take all its capacity. 





Development of Compressors 


Much work has been done in the United States during 
the last few years in the development of airborne high 
pressure air compressors, particularly under the sponsor- 
ship of the Air Forces. Prior to that, no high pressure 
airborne compressors had been developed and used in 
the United States, except for one of the first and most 
popular airborne compressors in the world which was 
developed in Detroit by the Heywood Starter Corpora- 
tion in 1927-1928, mainly for engine starting purposes. 
This compressor was of the single piston, step-piston 


FIG. 2. One of the early (1929) airborne com- 
pressors built in Italy. A two stage, single step, 
piston type, this compressor developed 500 psi 
maximum pressure at 1800 rpm. 


type, the first stage being above the top of the piston, 
while the second stage was in an annular space around 
the small diameter lower part of the piston skirt. This 
general design has been in use since then in many Euro- 
pean countries; Figure 2 shows one of its variations, built 
in 1929. The speed of the compresor was around 1800 
rpm, the maximum pressure 500 psi and the lubricant 
was heavy mineral oil. Such a lubricant couldn't possibly 
be used now in winterized aircraft, but it was very good 
for compressor purposes. The compressor shown in Fig- 


FIG. 3. An engine-driven, three stage airborne compressor offi- 
cially approved for 3000 psi service since 1949, utilizes relatively 
long lines between stages for intercooling. Driven through a gear 
box, this compressor is powered at 3750 rpm. 
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A large reservoir may be necessary if actuations are 
desired at or soon after the engine start. However, 
even such large reservoirs are not useful if excessive 
leakage is permitted. The availability of high pressure 
air at base, the time between flights, the condition of 
charge of the reservoir at the end of the previous flight 
and other factors, all have to be considered. 


Additional Factors to be Considered 


Even in rudimentary notes such as these, certain 
other factors probably should be mentioned; in most 
actuators the compressed air is not expanded (as steam 
is in a locomotive cylinder), but is used at practically 
constant pressure until the actuation is completed. 
More precisely, it can be said that rather than deliver- 
ing a certain amount of air to the actuator and letting 
that air expand in the actuator, communication is set 
between the reservoir (or reduced pressure equivalent 
of the reservoir), and all air in the system is allowed to 
expand into the larger volume provided by the addition 
of the actuator volume to the reservoir volume. In any 
case, expansion produces cooling. which further de- 
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creases the pressure. In repeated actuations, a certain 
weight of air may be used for the first actuation, while 
a different weight of air may be used for the second 
actuation since the pressure is lower and both the air 
and the actuating device have been cooled by the first 
actuation. Other factors to be considered are the vari- 
ations in ambient temperature, which may decrease or 
increase the pressure in the reservoir and increase or 
decrease the friction in an actuator and thereby change 
the time required for the full actuation. The result is 
that a larger or a smaller amount of air will have 
time to enter the actuator and be used up. Because of 
the very violence of action for which pneumatics are 
most suited, studies based on static conditions only are 
seldom sufficient and flows, pressure drops, thermo- 
dynamic effects and other complications soon enter the 
picture. 

It is again emphasized that it is not sufficient that 





ure 2 was built with crankcase and cylinder of cast 
magnesium with inserted cast iron sleeves; a combina- 
tion still considered modern. 

While compressor speeds have remained rather low 
in most foreign countries, as far as is known, a speed of 
3750 rpm is normal at the present in the United States. 
Figure 3 shows an engine-driven 3000 psi, three stage 
compressor, Officially approved for service at 3000 psi. 

Figure 4 shows a similar engine-driven compressor in 
which the cylinders and intercoolers have been rear- 


FIG. 4. An engine-driven high pressure compressor, 
similar to Figure 2, but with cylinders and intercoolers 
rearranged for compactness and provided with a stand- 
ard jet engine drive. 





ranged to make the unit more compact and to provide 
it with the type of drive which is standard on jet 
engines; a lubricating pump has also been added so that 
oil pressure at the drive does not have to be relied upon. 

Figure 5 shows a compressor of much larger capacity 
(in excess of .5 pounds of air per minute under certain 
conditions) still of the engine-driven type, some modi- 
fications of which are provided with two lubricating 
pumps so that oil pressure will not fail under any flight 
attitude. 


FIG. 5. A larger capacity (more than .5 pounds of air 
per minute under certain conditions) engine-driven 
compressor. Some modifications of this unit are pro- 
vided with two lubricating pumps. 
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CaPlugs 


U.S. PAT. 2580762 
Tough As Leather, Flexible As Rubber 


PROTECT ALL 
THREADS 


* 
DUST & MOISTURE 
SEALS 





* 
THREAD MASKING 


2 
DIPPING PROCESS 
INSERTS 


* 
SHIPPING AND 
STORAGE 
PROTECTION 


Push On or Push In 


Up To 500% SAV- 
INGS OVER OTHER 
METHODS of protect- 
ing tubing, fittings, 
valves, aircraft and hydraulic parts—threaded or 
plain. 











Effective and attractive, CaPlugs improves the 


SALES APPEAL of your products. 


SIZES—Standard CaPlug sizes will fit any diameter as caps 
or as plugs, inside or outside, threaded or plain, from '/e to 
1'/y in. Special sizes available up to 3'/2 in. We will design 
and produce any special size to customer requirements. Our 
catalog gives full data .. . write for it. 


CaPlugs ...... 


PROTECTIVE CLOSURES CO., INC. 
1872A GENESEE STREET, BUFFALO 11, N.Y. 
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Continued 


R plus C at any time equal or exceed the consumption 
of air as shown below the baseline starting from 0; 
it is also necessary that during any given period, how. 
ever brief, and starting and ending at any time, the 
consumption does not exceed the reservoir charge 
(which may be below the reservoir capacity because of 
previous depletion) plus the total delivery by the com. 
pressor during the same period. Furthermore, the 
compressor capacity is not to be considered during 
any period during which the reservoir is fully charged, 
as obviously during such period the compressor out- 
put cannot be stored. With reference to Figure | 
this would mean for instance, that it is necessary at 
time T, that the reservoir be able to deliver instan- 
taneously at least as much air as shown at A; in other 
words R, minus S;, minus Se, plus compressor capacity 
C multiplied by time between O and T, (provided that 
during this period the reservoir is not fully charged) 
must at least equal A. 


Useful Air Less Than Total Capacity 


It is to be kept in mind that not all the air contained 
in the reservoir is available for work in the actuators. 
Obviously, only air available in the reservoir at a 
pressure above the minimum pressure necessary for 
the operations of the actuator is useful. For example, 
if the actuator requires at least 500 psi for actuation, 
and the reservoir is charged initially to 3000 psi, the 
air that remains in the reservoir when the pressure is 
reduced to 500 psi is not to be counted upon; only the 
air that is drawn from the reservoir between 3000 and 
500 psi shall be taken into consideration. 

If the reservoir is at full pressure, no more air can 
be stored in it by the compressor. In the case of a 
continuously driven compressor some sort of unloader 
will normally take care of the situation; in the case of 
an intermittently driven compressor some device re- 
sponsive to the pressure in the reservoir will stop the 
compressor. As an illustration, referring to Figure 1 
again, if the compressor is fully charged at T, and no 
air consumption occurs between T, and T;, the com- 
pressor capacity between T. and Tz cannot be added 
to the reserve. It is only after T, that the capacity of 
the compressor may be used to make up any reduction 
in the reservoir supply which is caused by: air con- 
sumptions B and C,. 


Continuous vs Intermittent Drive 


It has been mentioned that the compressor may be 
driven either continuously or intermittently. Consider- 
ing the compressor alone, the lightest installation is one 
in which the compressor is driven directly by the en- 
gine or by a similar drive, e.g., an accessory gear box. 
While theoretically a clutch system could be used, 
clutch devices in practice have proven bulky, heavy 
and unreliable. Engine driven compressors (as they 
are usually called whenever they are driven in a con- 
tinuous manner by mechanical means that usually 
drive other accessories) are controlled by unloading 
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LINKAGE 


WHAT'S THAT ? 


Some designers have been asking us 
what we mean by the term “tension 
linkage.” We use it to describe any chain 
application in which the linear move- 
ment of the chain is not continuous in 
direction. The predominant feature of a 


here’s one example 


Suspension of the load on a chain 
hoist. The load is lifted or lowered by 
the rotation of the sprocket. One end 
of the chain is permanently anchored as 
indicated. The free end is fastened to 
the object to be lifted or lowered. The 





Reposition of a shaft that has been 
rotated through a limited angle. The 
shaft is turned clockwise (as shown in 


Our Bulletin No. 51-10 contains complete details on why 
Baldwin-Rex® Roller Chains, Leaf Chains and 

Block Chains are ideal for tension linkages. It also contains 
ae application examples and tables of weights, 
strengths and dimensions. 7 
Use the coupon to send for it today. 
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tension linkage application is that the 
chain need not be formed as an endless 
chain belt. 


There is a wide variety of possible 
tension linkage applications. 


sprocket is driven by hand power or 
motor power through gearing. The 
slack side of the chain usually hangs 
freely, thus providing 180° wrap on the 
sprocket. 


the illustration) during some operation 
of the associated equipment. The result- 
ing compression of the spring provides 
the energy necessary to return the shaft 
to its original position. In many cases 
of this type, operation is frequent and 
high shock loads are encountered, so 
chain is the answer. 





Dawe hages 


Chain Belt Company 52-401 
399 Plainfield Street 
Springfield 2, Mass. 


Gentlemen: 
Please send me Bulletin 51-10. 
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devices which open the outlet line to the atmosphere, 
and sometimes other lines between the compressor 
stages. An apparent disadvantage of this type of com- 
pressor is that it runs continuously. However, in well 
constructed compressors the wear under unloaded con. 
ditions is extremely low and can be disregarded: the 
rts FIRST power wasted is also of a very low order. 

— Compressors which are driven by special motors, 

such as hydraulic, electric or pneumatic, are usually 
| 



















— arranged into self-contained units that include a cool- 

‘ | _| om = | 1 ing fan, a lubrication system, devices responsive to the 
| | pressure in the reservoir and intended to turn the com- 
t =a ad | pressor on and off as required, radio noise filters if 








required, etc. Such units, like all independent units, can 
be placed at practically any distance from the engine, 
also they may be made totally inactive when the pres- 
sure in the reservoir reaches the desired value. How- 
ever, the weight of the motor and the weight of the 
power transmission line (hydraulic, electric or pneu- 
matic) are considerable, and may greatly exceed the 
weight of the compressor proper. With such units, an 
unloader is not necessary, because the compressor can 
be stopped altogether when not needed. 
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It has been customary to cool engine driven com- 
pressors by means of ram air which is ducted to the 
compressor. Early airborne compressors were of the 
engine-driven type; in the early days the loss of aero- 
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Ba re + | rl __ |} | dynamic efficiency of the aircraft due to openings re- 
Wee See | 27 VOLTs- quired for ram air was considered insignificant. In 
me Sh i modern aircraft it is often preferable to keep the skin 
__| 24] VouTs | P| 4 of the plane absolutely clean and to generate cooling 
| , . © 1 ; | tT air flows by means of fans. 














Part 2, which will discuss lubrication, temperature and 


“PRESSURE LOADED” GEAR TYPE HYDRAULIC Pump | ““< mechanism of compression will appear in the March 





issue. 
-..- electric motor driven 
@ High pressure—3000 p.s.i. 
@ High capacity—.4 g.p.m. at 3000 p.s.i. ° orp 
@ High volumetric efficiency—96% at Desert and Arctic Tests 
2500 r.p.m., 3000 p.s.i. ‘ 
®@ High torque efficiency —90% at 2500 In New Northrop Lab 
r.p.m., 3000 p.s.i. 
®@ Low weight—14 lbs. Big chunks of man-made weather are being used by 
@ Low current consumption—67 amps max. scientists at Northrop Aircraft, Inc., to test entire fuel 
at 27 volts DC 26 3000 p.s.i. systems of jet aircraft under simulated flight conditions. 


: : . : s tory, engineers can stand 
The model of pump illustrated above is equi In a new fuel test laborator; 
the es ye on the ground and observe fuel mechanisms operating 


a continuous duty, i , se a , . 

1 a. ms eee gents ety ther models under conditions that in flight would whisk them in 
on ener See: ee enclosed, explosion-resistant | 4 matter of minutes from searing desert sea level tem- 
motors for hazardous locations. peratures to the thin 85-degree-below zero atmosphere 


*“Pressure Loading” provides automatic compen- found at 80,000 feet. ™ | 
sation for wear on the bearing and gear running Northrop built the fuel test facility because in the | 


surfaces and makes possible high efficiencies current era of high-speed aircraft and guided missiles, : 
and long, trouble-free service life it is easier and more economical to “bring” the weather 
’ . 


into the laboratory than it is for engineers to take their | 
elaborate testing equipment to high altitude. It is be- | 
lieved that great monetary savings can be effected | 
through use of this new test system instead of actual : 
in-flight testing. ) 

t 


For complete specifications and performance chart, 


Temperature and altitude capabilities of the fuel 
system test facility provide some hint of the perform- 
ance anticipated in future Northrop aircraft develop- 
ments. 
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This report has been edited from the transcript of the dis- 


cussion on fittings and hose at the Second Transport Air- 


craft Hydraulics Conference, sponsored by Vickers, Inc., 


held at the Park Shelton Hotel, Detroit, October 28 and 29. 


FITTINGS AND HOSE PROBLEMS 


Discussed at Transport Meeting 


HE Second Transport Aircraft Hydraulics System 

Conference, under the chairmanship of W. E. 
Spearman of American Airlines, has been briefly re- 
ported in APPLIED HYDRAULICS, December, 1952, 
pp 74 and 75. Because of the keen interest displayed 
and the lively discussions developed in the current 
trends in tubing, fittings and hose for aircraft hy- 
draulic systems, this part of the Conference is reported 
in more detail. 

Over 90 representatives of leading domestic and in- 
ternational airlines, plane manufacturers and leading 
suppliers attended the sessions of the two-day meeting, 
sponsored by Vickers, Inc. 


Operators reported experi- 
Operator Experience =i grnerety good, om 

‘rmeto fittings as compared 
with Ermeto fittings jth AN flare type fittings in 
regard to leakage due to loosening, ease of replace- 
ment, etc., when installed on steel and aluminum al- 
loyed tubings. TWA reported that their Martin 202A 
was the driest, hydraulically speaking, of all planes 
they operate. Some difficulty was experienced in re- 
placements, since lines had to be loosened to remove 
or to re-install a section. They believe that a good part 
of their AN fitting leakage was the result of not prop- 
erly loosening lines during repairs. The remedy was 
special training given maintenance personnel. 

Eastern Airlines reported a frequent failure of one 
Dural 61ST line, which Martin replaced with steel. No 
failures of steel lines have been reported, due, it was 
believed, to the better resistance of Ermeto fittings 
to vibration. In tube failures in service, when a sec- 
tion of tube is cut out and a flexible tube substituted, 
the Ermeto has been easier to install than the AN 


Tube Fittings: 


fitting. 
Chance Vought had first used, a representative re- 
ported, an Ermeto fitting on an experimental airplane 
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5 years ago; the fitting is now used on all their pro- 
duction airplanes. United Airlines reported the same 
fitting on a high pressure system on their Convair and 
that the use of presetting tools, made up with the as- 
sistance of a supplier, had been very useful to their 
field mechanics who handle both AN and Ermeto fit- 
tings. 
Simplification A representative of the host 
, company told of a very suc- 
of Plumbing cessful laboratory test on a 
steel slip tube, sealed by soldering. One sample, which 
had completed 31% million cycles at 2000 to 3000 psi, 
finally burst at 14,300 psi. A second sample, still under 
test, has passed 100,000 cycles. It was reported that 
an easy flow silver solder had been used. Lockheed 
reported a 15 year old experiment on their model 14, 
on which they had made up panel assemblies. Con- 
siderable trouble had been experienced; their opinion 
is that complexities in modern aircraft would rule out 
efforts to use fixed lines. On the other hand, AAL sug- 
gested that soldered joints might be helpful in the 
manufacture of future airplanes. 


Leakage in A Boeing specialist stated 
ar? that an annealed steel tubing, 
AN Fittings all steel backup nuts on uni- 
versal fittings, steel sleeves and nuts on all steel lines 
were designed into the B-47 from the start, even though 
the steel tubing alone represented a weight penalty of 
40 pounds. Not a single line leak in the hydraulic sys- 
tems of over 300 B-47s now in service has been ex- 
perienced. 
Self Sealing Chance Vought stated that a 
“ ‘ mild, spotty corrosion in the 
Hydraulic Connections 4 o¢oquip quick disconnect 
had been noted with H-2 fluid. Capital Airlines re- 
marked that they had had high pressure leaks in flight 
with the same coupling in the hell hole of the DC-4. 
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OUTSTANDING ...AND PREFERRED 
ON ALL INDUSTRIAL HYDRAULICS 


..- Superior Performance 

... Ease of Assembly 

..- Precision Quality 

... Large Wrench Flats 

... Widest Selection of Shapes and Sizes 


JIC FLARED TUBE 


@ Two or Three Piece 

@ Sizes % to 2” Tube 

@ Square Stock Bodies 

@ Variable Length Elbows 

@ Lateral Tube or Pipe Outlets 
a 


Bulkhead Straights - Elbows 


PIPE FITTINGS 


@ Steel-Bar Stock 
@ 3000 PSI Service 
@ Dryseal Pipe Threads 


@ Elbows, Tees, Crosses, 
Unions, Bushings, and 
Nipples 


MISCELLANEOUS 


@ Swivel Elbows 

@ Restrictor Fittings 
@ Needle Valves 

@ Ball Check Valves 
@ Barbed Hose Stems 


@ Steel SAE 45° Flare 
Fittings 


Write today for Catalog 


Representatives in Principal Cities 








Sceace 1937 


MANUFACTURING CO. 


VAN DYKE, MICH. 


8088 EAST NINE MILE RD. « 
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Fittings and Hose Problems 








Continued 


Leaks were corrected by going to a fitting with a steel 
housing. The Flying Tiger representative agreed that 
the same supplier’s hand fit type was the “best deal” 
he had found. American reported that they are using 
the old type on the Convair and DC-6 successfully and 
have no present plans to change. 
The interest in titanium for 
hydraulic tubing and _ hy. 
draulic component parts is 
still far ahead of the supply and the knowledge or 
ability to work it. Superior Tube reported that, while 
commercially pure titanium tubing for experimental 
work has been available for about a year, the demand 
has been for high alloy or alloy titanium of extremely 
high strain. Commercially pure titanium tubing of 
essentially the same mechanical properties as stainless 
steel tubing is available. Bending properties are satis- 
factory but not good; flaring properties are rather poor. 
Titanium tubing could be used with Ermetto or similar 
type fittings but it is not recommended for flare type 
fittings; it will not take the large AN flares required 
on very small tubing. Titanium tested to date has shown 
an abnormally high ratio of fatigue limit to ultimate 
strength (approximately 50 percent), better than most 
non-ferrous materials. However, much more work “on 
the bench” remains to be done before titanium tubing 
can be put on a flying airplane. 
Trends in High The British Overseas Air- 
: ways Corporation (BOAC) 
Pressure Tubing ; , Beet 
representative reviewed the 
Materials trend of hydraulic tubing 
in UK; indicating that the trend was toward silicon 
brass citing that the Hermes 3000 psi system, the 
Britannia 4000 psi system and a lower pressure system 
in the Comet uses this material. He pointed out that 
the Argonaut (Canadian-American origin) uses stain- 
less steel. Douglas reported that present plans on future 
aircraft call for stainless steel tubing; they are ex- 
perimenting with titanium tubing. Lockheed is stand- 
ing pat on 24ST tubing for the 1700 psi Constellation 
system due to a 130 pound weight penalty for con- 
version to stainless steel. On new 3000 psi systems they 
will use stainless steel. Convair uses stainless steel for 
high pressure systems, 52SO for low pressure, with 
some high pressure systems still using 61ST. 

Boeing reported their decision to stick with stain- 
less steel. They are going to the 4 hard type, limiting 
ultimate strength to 120,000 psi for better flaring and 
fatigue properties. 


Titanium Tubing 


and Component Parts 


The service life of high pres- 
sure hose was thoroughly 
discussed. United reported 
that the pump to fire wall hoses on the DC-6 were be- 
ing limited to one engine change run of approximately 
1500 hours. The same hose has run four engine changes 
at the same pressure on the DC-4 and C-54 with a 
lower failure rate than the single engine run on the 
DC-6. 


The Trans Canada specialist asked for correlation 


High Pressure Hose: 


Service Life 


AVIATION SECTION 
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* The gannet, largest of all North Atlantic birds 
(wing span 6 feet), is also famous as a world 
champion deep sea diver. The gannet’s 
dive is so spectacular it has been studied 
with interest by aerodynamics experts. 
Streaking toward the water like an arrow, 

a gannet in pursuit of fish will descend as 

much as ninety feet beneath the surface. 

The resulting splash sometimes rises ten feet. 

Special air cells in the gannet’s breast absorb 

the terrific shock as the bird hits the water. 

The gannet’s water-sealing and shock 
absorbing system is another wonder of nature. 


THE BIRD WITH SHOCK PROTECTION 


Minnesota O-Rings are “doughnut shaped” packings 
used as shaft seals in air, gas or hydraulic systems. Every 
day, leading product engineers are proving the depend- 
ability and wide application of O-Rings by discovering 
new uses for these unique seals. Minnesota O-Rings are 
made from special compounds of natural or synthetic 
rubber to meet exacting product specifications for close 
tolerances and uniform quality. Hundreds of successful 
installations have been designed into such equipment as 
hydraulic rams and regulating valves . . . remote control 
mechanisms... air cylinders... water pumps... gasoline 
and steam engines. For prompt analysis and quotation on 
your next packing installation, send us your blueprints 
or specifications. 


%&. The many advantages and applications of injection molded 
O-Rings merit your investigation. Bulletin available on request. 







Manufacturers of All Types of Small Rubber Parts 


RE MINNESOTA RUBBER & GASKET COMPANY 


3630 WOODDALE AVE., MINNEAPOLIS 16, MINN. © Phone WHittier 6511 
AFFILIATED WITH MINNESOTA SILICONE RUBBER CO. ° OFFICES IN PRINCIPAL CITIES 
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HERE 


to Keep Oil Clean 


(and protect 
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the 


~WDHOFFMAN 


portable cartridge filter | 


Fills the need for periodic, scheduled filtration of oils 
where quantity does not warrant separate, continuous filtra- 
tion. Easily moved from one machine to another. Flexible 
hose with quick connecting couplings attaches to the oil 
supply of the machine. Operates on a recirculation basis 
for such time as is required to fully recondition the oil. 


For use on hydraulic oils (hydraulic presses, hydraulic 
machine tools, injection moulding machines, die casting 
machines) and quench oils. Two sizes: 30 and 60 g.p.h. 
capacities for repackable or throwaway cartridges. Fuller's 


earth or cellulose. 


Write for Bulletin A-916 today. 


For Complete Purification 
of Used Oils — 


HOFFMAN OIL 
CONDITIONER 


25 to 600 g.p.h. capacity 
Removes solubles 


and insolubles 
Write for free Bulletin A-667 


a et LMA 


EQUIPMENT 
INDUSTRIAL FILTRATION « service 
HOFFMAN MACHINERY CORP., 239 LAMSON STREET, SYRACUSE 6, N.Y 


in Canada: Canadian Hoffman Machinery Co., Ltd., Newmarket, Ont 
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data on high pressure and other hose with engine life, 
pointing out that, while they re-install hose that passes 
a pressure test and inspection, they had difficulty jy 
arriving at a satisfactory hose life due to the wide 
variability of shelf life of hose. A Weatherhead repre. 
sentative advised that Ben Main, chief engineer, Aero. 
quip, had been asked to make up such a chart of shelf 
life of hose to be used by the industry. (Editor’s note: 
At press time this chart is not ready for distribution), 

Air France reported that they had set up a time limit 
for their hoses: 2 years for storage life and 2 years for 
shop life, after which they are scrapped if not used, 
American Airlines reported three engine runs 
on both DC-6 and Convair for the 6292 hose; one 
engine run on the 030901 hose. Hose was tested at 
maximum proof pressure at each engine run with a 
very low failure rate. Eastern reported that they held 
the pump to fire wall hose on the DC-4 to one run of 
approximately 1500 hours. United has found that high 
pressure hose can go for four runs on the C-54 and for 
a single run only on the DC-6. 

The Pan Am representative stated that the same 
pump to fire wall hose gave them two engine runs on 
the DC-4, DC-6, DC-6B and 240 aircraft with standard 
hydraulic oil and one engine run with Skydrol systems. 
They use a proof pressure of 6000 psi. A Weatherhead 
representative pointed out that a proof pressure can 
only determine whether or not the end fittings are 
tight: that service records are the best criterion as to 
when a change should be made. Air France reported 
that they apply full proof pressure only once in the life 
of the hose; subsequent tests are made at 70 percent 
of proof pressure, 

Double Wire Braid 4" A¢roquip representative 
nee pointed out the difficulty in 
Hose (MIL-5512) producing satisfactory quan- 
tities of double wire braid hose to meet new require- 
ments of MIL-5512. At present, less than 50 percent of 
the hose received will mect the impulse requirements of 
100,000 cycles. He cited an example of a —8 size which 
gives, at most, 65,000 to 70,000 cycles before failure. 
As a result, CAA has directed that operators replace 
the hose at every engine change. A representative of 
ADC reminded the Conference that the recommended 
service life for high pressure hose (AN 6292) that 
meets full qualification is 800 hours; on marginal or 
deviated hose the replacement period is 600 hours. 
Pan Am outlined their sched- 
ule of maximum service life 
for single and double wire 
Braid Hose Assemblies });aid hose assemblies. All 
other hoses are replaced only on condition. All fittings 
are reused (except for high pressure hose, type 619), 
subject to inspection for condition of the fitting. A 
representative of American Airlines reported they 
change most single wire braid hose on a non-condition 
basis. Engine section hoses are removed at each 
engine change, proof pressure checked and inspected 
prior to re-use; most hose are re-used as much as 7 
or & times before scrapped on condition. Fittings on 
single wire braided hose are re-used on the average 
of 6 or 7 times. Other single wire braided hoses on 
the airplane are changed on a periodic basis, between 


4000 and 6000 hours. 


Service Life on Single 


and Double Wire 
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Protect 
HYDRAULIC EQUIPMENT 


WITH HIGH PRESSURE 
MICRONIC FILTERS 


@ 3000 p.s.i. Operating 
Pressure, Micronic Fil- 
tration, Low Pres- 
sure differential, 
Compact in 
Line Type. 

















@ Maximum 
Protection at 
minimum cost. Re- 
placeable element. 


@ Built-in Relief Valve. 



















REMOTE CONTROLS 


FOR AUTOMOTIVE, 
AVIATION, RAILROAD, 
MARINE & MACHINE TOOL 
INDUSTRIES 


MULTI-STATION CONTROL 


Controlling a single 
mechanism from two or 
more stations is 

a> frequently desirable. 
The Sperry Single-Tube 
system makes it simple 


err y 
WN 











and inexpensive to 
add one or more 

additional intermediate 
transmitters. Control 













from all stations is 
ACCURATE, POSITIVE 
ond IMMEDIATE. 









Write for com- 
plete details. 


SPERRY PRODUCTS, INC. 


702 SHELTER ROCK ROAD, DANBURY, CONN. 
REPRESENTATIVES IN PRINCIPAL CITIES 
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requirements for 
hydraulic pumps? 


@ If you need PROMPT delivery to 
expedite production... 


@ |f you need PUMP delivery from 
4 to 40 ‘gallons per minute . . . at 
operating pressures up to 1000 p.s.i. 
(in some sizes, 1200 continuous, 1500 
intermittent) . . . 





GEROTOR MAY 


CORPORATION, 

BALTIMORE 3, 

MARYLAND 
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INDISPENSABLE 


in the use of 
Compressed 















Air 


IDENTIFICATION 








— =) GOODYER 
ROLLS ss . PUR-LUB-AIR 
OR CARDS CONFORM TO UNITS 








Goodyear Pur-O-Fier 


Centrifugal, multiple baffle impinging 
and scrubbing. 


AIR FORCE - NAVY SPECIFICATIONS ee Porifying 


Self adhesive Brady Quik-Labels instantly identi- 
fy fluid lines in aircraft — conform to design 3 . 
Standard AND10375 and tape specification LT- For Lubricating 
101. Made of durable cotton cloth, acetate fibre, 
acetate fibre laminated with acetate film or hi- 
heat Fibreglas. Available on rolls, to be used 


with dispensers; or on handy dispenser cards : Pur-O-Fi 
, : P . H -O-Fier - Regulator - Pur-O-Luber 
which can be carried in pockets or tool kits Purifying henselae, canted’ tos ets enka 


Goodyear Pur-O-Luber 


Finely atomized oil introduced to 
lines, direct and indirect syphon, 
automatic or manual. 


right to the job. Tare | Lubricating volume — automatic and manual 
27 standard markers carried in stock — specials * 
made to order. Save money, time, labor — speed 
production with Brady Fluid Line markers. 
Send for FREE samples and complete details. 


1 - 3 - 6 gallon tanks liquid reser- 
voirs with Pur-Lub-Air Units. 








Consult “s on your compressed air or 


metal cutting problems — no obligation. 














AIR CONVERSION RESEARCH CORP. 


4113 North Damen Avenue * Chicago 18, Illinois 




















The NEW FLUID CONTROL’S 
NEEDLE VALVE 


@ Easily Adjusted 
@ Holds Adjustment 
@ Leakproof 


@ Long trouble-free life 


Complete engineering data and 


specifications now available. 


™ FOR OIL OR GASOLINE ™ FOR 3000 P.S.I. 
™ COPPER-BRAZED STEEL BODY _ 'm™ |/,", 34" AND |/," PIPE SIZES 







Manufacturers of Hydraulic Valves and Devices 
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Application of Compression Fittings 





Continued from page 47 


should be examined before being torqued severely in an 
effort to stop leakage which may be occuring. If plain 
Bundy tubing is used, leakage may occur along the 
seam which may exist. The reason for this is that the 
sleeve cannot be driven into very small cracks. Badly 
scratched soft tubing may also cause troubles by 
slight leakage. 

The ball sleeve type flareless fitting is limited in its 
usage to soft, light walled tubing. It can be used with 
tubing such as Bundy tubing, but only if the tubing 
is ground to eliminate the possibility of a seam or 
tinned dipped to fill up the seam. The fitting is par- 
ticularly adaptable to soft aluminum, 3S, 52SO or soft 
copper tubing. It is the least expensive of all fittings 


TABLE 2. Torque values for ball sleeve (double 


compression) type flareless fittings in inch pounds. 


1010 Steel or 





Tube Thread 5280 Soft 





Size Size Size Aluminum Copper Bundy Tubing 
(tin plated) 
2 1, 5/16-24 50 45 50 
3. «3/16 34-24 60 50 7 
} yy 7/16-24 80 80 90 
5 5/16 14-20 100 90 108 
6 % 9/16-20 110 105 150 
8 14 11/16-16 180 170 
10 5 %-18 280 270 Not 
12 ¥, 1/20 325 325 Recommended 





to manufacture and, for that reason, it can be used to 
advantage when low pressures and soft tubing are en- 
countered. It is not very satisfactory under conditions 
of extreme vibration on either soft or medium hard 
tubing because it tends to loosen up. It is not satis- 


factory for hard tubing, as presently designed, because | 


the soft ring deforms more than the tubing and will 
loosen up under the stress of vibration. 


Tube Should be Free of Scratches 


The ball sleeve type flareless fitting is usually made 
completely from brass, but could be made from such 
materials as aluminum or stainless steel to advantage, 
if demands for such a fitting existed. This type fitting 
should not be used in systems which develop pressures 
above 500 psi and then only when the conditions in 
service do not call for resistance to vibration. This 
does not mean that the fitting in sizes —6 and smaller 
will not hold pressures above 500 psi but that general 


usage is such that failures are more likely to occur if | 


pressures greater than 500 psi are encountered. 

The principal precautions to observe are that the 
tube is bottomed in the connector during assembly and 
that there are no deep longitudinal scratches on the 
outside of the tube. In reassembly, care should be 
exercised to avoid overtorquing. 


Part 8, which will appear in the March issue will 
describe several other types of flareless fittings. 
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It’s the fit 


that pays dividends... 


LINEAR moulded parts pay dividends in easier 


assembly and in elimination of costs for re- 
working assemblies rejected because of faulty 
or cheaply made rubber pieces. 

EVERY PIECE COUNTS When you use LINEAR mould- 
ings. They are precision-made to the closest 


possible tolerances—to give you: 


¢ Easier installation 
¢ Lower rejection rate 
e Closer maintenance of promised schedules 


Whenever you require accurately dimensioned 
seals or odd-shaped parts of natural or syn- 
thetic rubbers, fluorethylene polymers or sili- 
cones, consult LINEAR in the design stage. Let 
LINEAR transform your ideas into precision- 


moulded finished goods! 


“PERFECTLY ENGINEERED PACKINGS” 


MINT aN ad 


LINEAR, Inc., State Rd. & Levick St., Philadelphia 35, Pa. 
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NEW PRODUCTS 


Components, tools and equipment designed to 
improve operation of fluid power systems are 
described here . . . for more information fill 
in and mail the post card bound in this issue. 


HYDRAULIC COUPLER 
Snap-Tite, Inc. 

Union City, Pennsylvania 
Design: The coupler has stand- 
ard flanged connections; a valve 
is in the coupler body which au- 
tomatically shuts off the liquid 
flow when the male part or nip- 
ple is removed. 


CONTROL VALVE 


Annin Company 

Los Angeles, California 
Designation: Wee Willie. 
Design: The valve is pneumatic- 
ally controlled, and is specifical- 
ly adapted to pilot plant opera- 
tion. Standard models are avail- 
able with working pressure 
ranges of 10,000 psi and 30,000 


psi with special assemblies up to 


FLOW CONTROL VALVE 


Pneu-Trol Devices, Inc. 

Chicago, Illinois 
Sizes: 1/8 to 3/4 inch. 
Design: The valve provides full 
flow in one direction and a wide 
range of adjustments in the op- 
posite or controlled direction. 
The valve incorporates a floating 
“retro-ball” check and an im- 


AIR SILENCER 
Allied Witan Company 

Cleveland, Ohio 
Operation: To silence exhaust 
air noise by dissipating the ex- 
haust energy. Exhaust air en- 
tering the muffler is trapped by 
the inlet chamber, creating an 
air cushion to absorb initial ex- 
haust impact. 


Sizes: From 1/4 inch to 8 inches. 
In sizes up to 3 inches inclusive, 
the couplers are designed for 
screwed fittings, male or female: 
and in sizes over 3 inches with 
screwed or flanged fittings. All 
couplers swivel 360 degrees, 
eliminating hose kinks. 
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50,000 psi. 

Features: Travel limit stops 
with built-in reversing arrange- 
ment for changing from air-to- 
open and_ air-to-close. Basic 
valve body material is 304, 316 
or 347 stainless steel with D-20 
nickel, monel Hastelloy, or any 
of the other available alloys on 
special order. 
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proved gland structure of the 
needle. A light helical spring 
does not load the ball, but lo- 
cates it in the most sensitive 
floating position to the seat, re- 
gardiess of the position in which 
the valve is mounted. Operating 
pressure to 5000 psi. Efficient 
for air or hydraulic use. 
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Features: Light in weight, un- 
iaxial orifice construction, baffle 
free design, operates in any po- 
sition, high ratio of radiation, 
and vapor resistant. 
Applications: Used to eliminate 
exhaust noise on air cylinders, 
air motors, vacuum pumps, mill 
equipment, power presses. 
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PACKAGE 


of Air and Hydraulic power 


Hydraulic Cylinders — 108 models 


Available for 300 P.S.I. and 1500 P.S.I. in standard models. 
3000 P.S.I. and higher furnished on application. Offered in 
seven mounting styles, ten bore diameters, any length of stroke 
up to 96”, vented he piston rod and 2:1 over-size rod, single 
and double end rods, cushioned rod end, blind end, or both. 
Special covers supplied. Write for Catalog 105. 





Designed for 1500 P.S.I. m 


34”, 1", 14”, and 1'2”. Write fo 


Hydraulic Power Units -17 models 


Single pump power units are offered in six tank sizes. Pump 
capacities range from .4 G.P.M. to 40 G.P.M. at 1000 P.S.1. 
Double pump power units are offered in four tank sizes with 
combined pump capacities ranging from 3.5 G.P.M. to 48 G.P.M. 
at 1000 P.S.I. 1200 P.S.I. continuous or 1500 P.S.I. intermittent 
pressures are available in certain models. Write for Catalog 400. 


in any length stroke up to 96” 


Air Valves — 34 models 


Designed for control of air pressures up to 150 P.S.I. Offered 
in both 3-way and 4-way types. Available in five types of op- 
eration: hand, foot, cam, solenoid, and pilot operations; in five 
sizes: 4", 34", 4%", 34” and 1”. Pilot air valves in side and foot 
mountings—and in palm, push button, cam, foot, and sole- 
noid operation. Write for catalog 303. 


Dept. AH-2, RIVETT LATHE & GRINDER, Inc. 
> ‘ 


WHEN YOU APPLY HYDRAULIC 


OR AIR POWER flan wor 
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Hydraulic Valves — 144 models 


aximum pressure, and offered for 


3000 P.S.I. in most models. Four oe of action: standard, 
spring-return, spring-centered and ball- 

signs for any circuit. Six types of operation: hand, foot, cam, 
solenoid, oil pressure, and air pressure. Seven sizes: 4”, 98”, 72”, 


detent. Five piston de- 


r Catalog 203. 





Air Cylinders —§84 models 


Available for 150 P.S.I. air and 300 P.S.I. oil services. Standard 
models offered in seven mounting styles, nine bore diameters, 


, single or double end rod with 


internal or external thread, cushioned rod end, blind end, or 
both. Special covers supplied. Write for Catalog 55. 





Brighton 35, Boston, Massachusetts 
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Broadly applicable for static testing, powering presses for metal form- 


What's New In Components 





SOLENOID AIR VALVES 


Crescent Valve Company 
Los Angeles, California 


Designation: Model 1034. 

Design: To control any light 
fluid such as air, water, and light 
oils. It provides an exceptional 
pressure range of from 20 to 500 


Continued 





psi for either normally open or 
normally closed service. The 3- 


BOOST 
100 PSI. 


AIR 


TO 


10,000 PSI. 
FLUID PRESSURE 


$17325 


Assembly = ats Fluid 
Pressure 





216-C- 35 35:1 


3,500 PSI. $173.25 





216-C- 60 60:1 


6,000 PSI. $173.25 





216-C-100 


100:1 10,000 PSI. $173.25 





216-C-150 


150:1 15,000 PSI. $194.50 





216-C-200 


200:1 20,000 PSI. $225.00 





216-C-300 


300:1 30,000 PSI. $289.50 





Measures 84,” wide x 95%” deep. 


Six standord Models for output fluid pressures to 
30,000 PSI. from 100-150 PSI. plant-supplied air 
pressure. Low pressure models in ratios of 1:1, 4:1, 
10:1 and 20:1 available on special order. (Widely 
used for fluid transfer applications). High pressure 
models, te 50,000 PSI. also available on special 





. Send for bulletins. 





ing, shearing, clamping, etc. Standard models available for either oil 


or water service, where low volume output at high pressure is the re- 


quirement. Thousands in use. Simple... Reliable... Inexpensive. 


Representatives — New York, Tiverton, R. 1, Philadelphia, Cleveland, Dayton, St. Louis, Chicago, 


Logensport, Wichita, Dallas, Houston, Denver, Seattle. CANADA — Exclusive Distributor: Rousseau 


1144 West 135th St., 


Controls, Ltd., Montreal Airport, P. Q. 


leTelgeissl- PS libiclaalie 
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way pilot valve, partially housed 
in the main valve, makes pos- 
sible a very compact unit. Min- 
imum travel of moving parts as- 
sures the fastest possible valve 
action. 


Features: Valve bodies of cast 
bronze are supplied with three 
threaded connections corres- 
ponding with the nominal port 
sizes of 1/4, 3/8, 1/2 and 3/4 
inches. All valves may be cycled 
continuously up to 600 cpm for 
the smaller sizes. 
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MICRONIC FILTER 


The Rucker Company 
Oakland, California 


Size: The unit is 25-1/2 inches 
long overall, and 8 inches in di- 
ameter. Inlet and outlet connec- 
tions are 2 inches female ips. 





Design: For mounting within 
the oil tank or reservoir, with 
removable head exposed. A 
built-in shut-off valve permits 
filter replacement without drain- 
ing the tank. Standard replace- 
ment filters are used; the unit 
may also be mounted externally. 


Features: High flow rate with 
minimum pressure drop. 
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WELDING COUPLINGS 


Tube Turns, Inc. 
Louisville 1, Ky. 


Designation: Tube-Turn SF. 

Sizes: 1 1/4 through 12 inches 
in carbon steel, stainless steel, 
aluminum and other metals. 

Design: Two forged halves; the 
ends of the hubs are prepared 
for welding to pipe or welding 
fittings of corresponding sizes. 
When the two halves of the 
coupling are brought together, 


Continued on page 74 
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FOR be ag 


SERIES “N” 
HYDRAULIC 
CYLINDERS 


@ Long recognized as 
the finest hydraulic 
cylinder made. 


@ No tie rods; ideal 
for long-stroke appli- 
cations 


@ |2 bore sizes, I” to 8” 


@ Ii mounting styles; 
many combination 
mountings available 





Write for Bulletin 110 





HYDRAULIC 


++ 


"Space Saver" 


HYDRAULIC 
CYLINDERS 


@ Here is a square- 
type cylinder built to 
Hannifin’s exacting 
standards 

@ Especially designed 
to meet the needs of 
machine tool builders 





HANNIFIN 
“CUSTOM” 

HYDRAULIC 

CYLINDERS 


@ Built in quantity for 
use on customers’ 
products 


© Specially designed 
for each application 


@ Often the most eco- 
nomical way to buy 
hydraulic cylinders 








Ce 


Type U—Pressures to 
1000 P.S.1. 1”, 1%”, 
1%” Bores—ideal for 
jig and fixture. work. 
Write for Bulletin 112 





me. Rey w 
pi 


Write for Bulletin 111 


Series SS—9 Bore Sizes, 1%” to 6” 
Four popular mounting styles, rugged 
construction, for pressures to 2,000 p.s.i. 

















CYLINDERS 


Bring us your 
cylinder problems. 





HANNIFIN 


Hannifin Corporation, 1155 S. Kilbourn Ave., Chicago 24, Ill. 


February, 1953 


Air and Hydraulic Cylinders * Hydraulic Power Units * Pneymatic and Hydraulic Presses Air Control Valves 
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the tongue of one slips into the 
groove of the other. A circum- 
ferential cavity directly beneath 
the beveled welding area pre- 
vents burn-through or the for- 
mation of icicles in the interior. 
The cavity also. insulates the 
interior from the extreme weld- 
ing heat and prevents scaling. 
Circle 161 on Reader Service Card 


Continued 
AIR VALVES 


Mechanical Air Controls, Inc. 
Detroit, Michigan 


Designation: 3500 Series. 
Operation: By direct solenoid 
control. Reversal is by spring 
return, 

Features: The conduit connec- 
tion is separate from the cover 





to facilitate wiring. Easy to 
maintain as all parts are access- 
ible by the removal of two 





Versatile, Portable Power with 
The Superior Hydraulic Tube 





Illustrated above is a new, versatile, light-weight hydraulic 
power unit, designed and built by The Hydraulic Service Company 
of Cheltenham, Pennsylvania ...and a Superior Hydraulic Tube 
that helps speed its production. 

The unit is unique among its kind. It is entirely self-contained, 
except for the motor. It weighs little yet delivers any pressure 
desired up to 2,000 psi. It is tough, long-lived, economical to 
maintain and operate . . . it is in fact a machine of quality. 

That’s why Hydraulic Service selected Superior Hydraulic 
Quality low carbon steel tubing for its new unit. They know from 
experience that Superior delivers tubing that bends better, flares 
better, stands up better on the job... and is always uniform in 
property ... precise in dimension . . . exact in analysis. 

If you use Hydraulic Tubing and your application demands 
the best—check with Superior. Write today for free literature, 
complete information and the name of the Superior Distributor 
nearest you. Superior 
Tube Company, 2030 
Germantown Ave., 
Norristown, Pennsyl- 
vania. 


SMALL TUBING 
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screws. All types have a 3/16 
inch orifice area, and are avail- 
able in any voltage and cycle re- 
quirement. 
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SEAMLESS TUBING 


Superior Tube Company 
Norristown, Pa. 
Sizes: 1 1/4 to 2 1/16 inches 
O.D. Wall thicknesses range 
from a minimum of .006 to .035 
inches. 








Applications: For large diameter 
seamless tubing including bel- 
lows for industrial and aircraft 
instruments, flexible metal hose 
for the aircraft, food and chem- 
ical industries, and low pressure 
heat exchanger tubes. 
Materials: AISI Types 304, 321 
and 347 and in Monel metal. 
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INJECTION MOLDED 
"O" RINGS 


Wm. Porter Company 
Los Angeles, Califorma 


Features: These “O” rings man- 
ufactured by the injection proc- 








. Continued on page 77 
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FLUID PRESSURE 


BOOSTERS 


e Save space, weight and investment cost by re- 
placing pump installations in many applications 


BOOST so e Less costly to install, operate and maintain 


. a e Hold pressure indefinitely without the motion 
80 PSI AIR and heat generation of ordinary pump circuits 


e Provide — at point of cylinder thrust — more 








*S 


Input Range: 40 to | ; efficient power with less weight in less space 
3000 psi Air or Fluid than direct driven air cylinders 
: e Save up to 95% of air consumed by direct 
TO driven air cylinders 
: e Operate at speeds of 30 to 450 strokes per | 


2000 PSI 3 ; minute | 
PRESSURE as 


Output Range: 200 to 
10,000 psi Fluid 


e? 
*2 


( 





ESPECIALLY RECOMMENDED FOR | 


: == oor ® WELDING 
BR ae a age ¢ PUNCHING 
| tn lh! @ SHEARING 
: = S © CLAMPING 
FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST e RIVETING 
Other Miller products include: Air cylinders, 11%” to 20” Bores, e CRIMPING 


200 PSI operation; low pressure hydraulic cylinders, 1%” to 6” 


bores for 500 PSI operation, 8” to 14” bores for 250 PSI; high » PRESSING 


pressure hydraulic cylinders, 1%" to 12” bores, 2000-3000 PSI 
operation. All mounting styles available. . 
and similar applications 


























































































































SALES AND SERVICE FROM COAST TO COAST 


MILLER MOTOR COMPANY 
CLEVELAND « YOUNGSTOWN ¢ DAYTON e¢ PITTSBURGH e PHILADELPHIA « 


BOSTON « HARTFORD » NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
py DETROIT » FLINT © FORT WAYNE « SOUTH BEND e« INDIANAPOLIS ;, 2008 N. Hawthorne Ave., Melrose Park, Ill. 
dan PARE e LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
: ISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
STON « TORONTO, CANADA ond OTHER AREAS 
AIR & HYDRAULIC CYLINDERS « BOOSTERS «+ ACCUMULATORS 


COUNTERBALANCE CYLINDERS 








This typical Diesel engine manufactured by The 
National Supply Company, Engine Division, Springfield, 
Ohio, is equipped with Parker Triple-lok Fittings. 











Tube 6 up...Fo get 0... win panies 


TROUBLE-FREE TRIPLE-LOK FITTINGS 


Diesel service is rugged. Constant vibration 
puts a severe strain on all engine parts, 
including fittings connecting fluid handling 
lines. Yet no leak, however small, can 
be tolerated. 

That’s why so many Diesel engine manu- 
facturers rely on Parker Triple-lok Fittings 

. the fitting that meets specifications of 
the A.S.M.E. Code for Pressure Piping, and 


Precision Mark of 


Leakproof Tube Fittings 


J.I.C. and §.A.E. standards. They are leak- 
proof under severest conditions of vibra- 
tion, elevated temperatures, high pressures 
and repeated assembly. 

So tube it up and forget it... with 
Parker Triple-lok Fittings. Ask your Parker 
Distributor for Tube Fitting Catalog 4300, 
or write The PARKER Appliance Com- 
pany, 17325 Euclid Ave., Cleveland 12, O. 


|Dexeleare 


TUBE FITTINGS * VALVES + O-RINGS 
Plants in Cleveland « Los Angeles « Eaton, Ohio « Berea, Ky. 
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This does it 
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at 


Triple-lok . . . 3-piece 
flare fitting famous for 
its sleeve . . . the easi- 
est way to install tub- 
ing systems. Made in 
brass, steel, stainless 
steel, aluminum alloy. 
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INDUSTRIAL TUBE FITTING 
STOCKS CARRIED BY 


AKRON 9, O.—B. W. Rogers Co., 850 So. High St. 
ARDMORE, Pa. —Louvis H. Hein Co., 15 West Lancaster Ave. 








ORE 13, Md.—Carey Machinery & Supply Co. 
= 3501 Brehms Lane 


BALTIMORE 5, Md. — Whitehead Metal Products Co. 
4300 E. Monument St. 


BEAUMONT, Tex.—Standard Brass & Mfg. Co., 705 Milam St. 


BOSTON 15, Mass.—A. E. Borden Co., 176 Brookline Ave. 
BRYSON CITY, N. C.— Wallace Co. of Carolina, P.O. Box 572 


BUFFALO 7, N. Y.—Whitehead Metal Products Co. 
2128 Elmwood Ave. 


CAMBRIDGE 39, Mass. — Whitehead Metal Products Co. 
281 Albany St. 


CEDAR RAPIDS, la.—Globe Machinery & Supply Co. 
309 8th Ave., S. E. 


CHICAGO 14, Ill. —Wallace Tube Co., 1300 Diversey Pkwy. 
CINCINNATI 29, O.—Williams & Co., 3231 Fredonia Ave. 


CLEVELAND 14, O.—W. M. Pattison Supply Co. 
777 Rockwell Ave. 


CLEVELAND 15, O.—B. W. Rogers Co., 1900 Euclid Ave. 
CLEVELAND 14, O.—Williams & Co., 3700 Perkins Ave. 
COLUMBUS 8, O.— Williams & Co., 851 Williams Ave. 
DALLAS 9, Tex. — Metal Goods Corp., 6211 Cedar Springs Rd. 


DAVENPORT, |a.—Globe Machinery & Supply Co. 
410 East Second St. 


DAYTON 10, O.—J. N. Fauver Co., 1534 Keystone Ave. 
DENVER 2, Colo. — Metal Goods Corp., 2425 Walnut Si. 


DES MOINES 6, la.—Globe Machinery & Supply Co. 
East First & Court Ave. 


DETROIT 1, Mich.—J. N. Fauver Co., 49 West Hancock St. 


GLENDALE 4, Cal. —Haskel Engineering & Supply Co. 
721 W. Broadway 


HARRISON, N. J.—Whitehead Metal Products Co. 
1000 South Fourth Ave. 


HOUSTON 3, Tex.—Metal Goods Corp., 711 Milby St. 


HOUSTON 1, Tex.—Standard Brass & Mfg. Co. 
2018 Franklin St. 


INDIANAPOLIS 2, Ind. —Korhumel Steel & Aluminum Co. 
1916 N. Meridian St. 


KANSAS CITY 16, Mo. —Metal Goods Corp., 1300 Burlington 
Ave., North Kansas City 


KNOXVILLE 5, Tenn. —Leinart Engineering Co. 
412 E. 5th Ave. 


LOS ANGELES 12, Cal.— Metropolitan Supply Co. 
353 East 2nd St. 


MEMPHIS, Tenn. —J. E. Dilworth Co., 730 South Third St. 


MILWAUKEE 3, Wis. —Morman Belting & Supply Co. 
522 W. State St. 


MILWAUKEE 4, Wis. — Wallace Cos. of Wisconsin 
838 So. 6th St. 


MINNEAPOLIS 15, Minn. — Vincent Brass & Copper Co. 
124 Twelfth Ave., So. 


NEW ORLEANS 13, La. —Metal Goods Corp., 432 Julia St. 
NEWPORT NEWS, Va. —Noland Co., 27th St. & Virginia Ave. 


NEW YORK 12, N. Y.—Nielsen Hydraulic Equipment, Inc. 
298 Lafayette St. 


NEW YORK 14, N. Y.—Whitehead Metal Products Co. 
303 West 10th St. 


PHILADELPHIA 40, Pa.—Whitehead Metal Products Co. 
1955 Hunting Park Ave. 


PITTSBURGH 33, Pa. — Williams & Co., 901 Pennsylvania Ave. 


PORTLAND 10, Ore. —Hydraulic Power Equipment Co. 
2316 N. W. Savier St. 


ROANOKE 10, Va.—Noland Company, 11 Salem Ave. 


ROCKFORD, II!.—Rockford Tool & Transmission Co. 
802 Broadway 


SAN FRANCISCO 3, Cal.—General Machinery & Sup. Co. 
1346 Folsom St. 


SEATTLE 9, Wash. —Palmer Supply Co., 222 Westlake, N. 


SHREVEPORT, La. —Standard Brass & Mfg. Co. 
1557 Texas Ave. 


ST. LOUIS 15, Mo. —Metal Goods Corp., 5239 Brown Ave. 


SYRACUSE 4, N. Y.—Whitehead Metal Products Co. 
207 W. Taylor St. 


TOLEDO 2, O.—Williams & Co., 650 E. Woodruff Ave. 
TULSA, Okla. —Ardun Supply Co., 317 S. Detroit 

TULSA 3, Okla. —Metal Goods Corp., 302 North Boston 
CANADA — Railway & Power Engineering Corp. Ltd. 
EXPORT— Mercator Corp., 438 Walnut St., Reading, Pa. 


February, 1953 





What's New In Components 





ess eliminates flash. It permits 
the formation of rubber parts to 
extremely close tolerances with 
the added advantages of uni- 
form rubber density, elimination 
of trimming labor, disappear- 
ance of trimming blemishes and 
low rejection rates. All types of 
synthetic rubber including sili- 
cone, have been successfully 
molded. 
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HIGH PRESSURE 
RUBBER HOSE 


Republic Rubber Division 
Youngstown, Ohio 


Designation: Wiretex. 

Design: The tube is reinforced 
with a specially selected textile 
carcass which is continuously 
braided around the tube in mul- 
tiple rubber-impregnated plies, 


or with alternating plies of 
braided fabrics and braided plies 
of wire. The hose is built to 
withstand working pressures as 
high as 5500 psi and tempera- 
tures from minus 40 degrees F. 
to plus 200 degrees F. Standard 
sizes range from 3/16 inch to 
2 inches for hydraulic control 
hose. 

Features: Strength, flexibility, 
oil and abrasion resistance, an 
ability to withstand both high 
and low temperatures and is not 
weakened by constant vibration 
or flexing and it will not rust or 
corrode. 


Circle 165 on Reader Service Card 


SELECTOR VALVE 


Hydraulic Tool & Equipment Co. 
South Gate, California 


Sizes: 3/8 inch for flows up to 
12 gpm, 3/4 inch for flows up 
to 25 gpm. 

Features: This valve is designed 


i 


Continued 


to operate two hydraulically ac- 
tuated tools separately with one 
main operating valve. By push- 
ing or pulling the valve spool, 











the oil pressure is diverted to 
whichever tool the operator de- 
sires to operate. 

Application: It can be used with 
either double or single acting 
cylinders or with a single acting 
and a double acting cylinder. 
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AIR CYLINDERS 


Tomkins-Johnson Co. 
Jackson, Michigan 


Designation: Model SM 1, 
“Spacemaker.” 

Design: Cup-type piston pack- 
ings of proven sealing ability; 
adequate port sizes allow for 
maximum speed and power with 
minimum friction loss. Stand- 


ard piston rod diameters are 








consistent with intended use and 
desirable stroke length. 
Construction: Solid steel heads 
and heavy wall seamless steel 
body add strength and extra 
safety. Cylinder walls are pre- 
cision honed and hard chrome 
plated. 

Features: Streamlined appear- 
ance, relative port positions may 
be rotated without disassembly 
of cylinder and locked in desired 
position, heavy-duty hi-tensile, 
hard chrome plated piston rod, 
self-adjusting piston rod pack- 


Continued on page 78 
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Continued 


or silicone rubber to metal, re- 
sulting in the reduction of the 
number of separate parts and 
speed up of assembly. This meth- 
od allows parts with metal cores 
to be ground concentric to toler- 
ances + .002. This cannot be 
done with rubber alone. Metal 
can now be used in many rub- 
ber items where rigidity as well 
as resiliency is required. Valves 


ing, metallic rod wiper, piloted 
packing glands of added length. 
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RUBBER BONDING PROCESS 


Advance Rubber Company 
Minneapolis, Minnesota 


Features: A special process 
which bonds natural, synthetic 

















—— 
ale Whether heavy-duty or light- 
é duty, high-speed or low-speed, 
from oil burners and blowers to 
pumps and agitators, there is a 
LOVEJOY Flexible Coupling to 
meet your exact requirements. They 
offer the best obtainable insurance against alignment troubles 
—dampen and absorb starting torque, vibration and shock 
of intermittent loads . . . protect motor and driven machine 
. . . lengthen bearing life. 
LOVEJOY Flexible Couplings are compact in construction, 
durable, and provide excellent resiliency. Bodies carefully 
machined. Cushions available in materials suited to* 
the particular load conditions . . . can be changed 
without shutdown. No lubrication needed. 
a Write today for illustrated cata- » 
log with handy selector charts. 
Also Mfrs. of Lovejoy Universal Joints and Lovejoy Variable Speed Pulleys. 


Ko\'{ alo) Mh > ¢)-)hee)t) 18) ickeok 


Chicago 44, Illinois 











5037 W. Lake St. * 
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covered in rubber outperform 
valves of plain metal.. Compo. 
nents are practically unlimited 
as to size and shape. 


Circle 169 on Reader Service Card 


SOLENOIDS 


Dormeyer Industries 
Chicago 41, Illinois 
Designation: Push type Nos. 45 
and 149; Pull type Nos. 215 and 

216. 





Features: Pressure riveted lam- 
inated steel frame coil wound on 
moulded phenolic bobbin using 
formex wire can be moisture 
proofed if necessary ; reinforcing 
bracket on frame also supports 
coil; “T” plunger and internal 
residual plate assure quiet oper- 
ation when holding load. 
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SOLENOID PILOT VALVE 


Valvair Corporation 
Akron 11, Ohio 
Models: Include 2-way and 3- 


way either normally open or 
normally closed. 





Sizes: Available orifice sizes: 
1/16”, 3/32” and 1/8” with 1/4” 
pipe tap. 


Construction: The body and 
cover are of high tensile zinc 
base alloy. The standard coil is 
adaptable to either continuous 
or intermittent service. There 
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are only two moving parts— 
plunger and stem. The stem is | 
one-piece and unbreakable. | 
Application: Handles air, vac- | 
uum, oil, water and inert gases. | 
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GEAR TYPE PUMPS 


Webster Electric Company 
Racine, Wisconsin 


Designation: LAP and LAS Se- 
ries. 

Sizes: The LAP and LAS series 
are available in five sizes with 
capacities ranging from _ one- 
fourth to two gallons per min- 





ute at 1800 rpm and 100 psi, and 
are recommended for pressures 
up to 200 psi. 

Features: These pumps are de- 
signed for face mounting or wet 
sump applications. The LAS se- 
ries are identical to the LAP ex- 
cept for the addition of a shaft 
seal, which recommends them 
for direct, gear or belt drives. 
They are also available as 
115/230 volt motor-pump com- 
bination units. 

Applications: These pumps can 
be readily adapted for pressure 
lubricating, oil circulating and 
oil filtering systems, lift systems, 
oil transfer and replenishing sys- 
tems. 
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SWING JOINTS 


Barco Manufacturing Company 
Chicago, Illinois 


Sizes: 2, 2-1/2, 3 and 4 inches. 
Design: A long lubricated bear- 
ing which provides adequate 
Support for piping and an ex- 
clusive method of positioning 
the ball bearings which prevents 
them from falling out when the 










joint is taken apart. Sealing is 
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You 





eliminates 
the human 
variable 


It’s human nature to have occasional 
“off days” ...as your own quality 
control engineers will testify. 


Hére, at Trostel, we keep quality from 
getting a personal bias... by using 
specially developed automatic 
production machinery like the 
Trostel-designed multiple-die hot molding 
**consoles” pictured above. 


Leather Packings 


These machines eliminate the possibility 
of human error in calculating and 
measuring critical time-pressure-temperature 
cycles. They do a precision job 

... automatically, unfailingly. 


Synthetic 
Rubber Packings 


Our employees find this arrangement 
makes their work easier. Our customers 
know it results in packings and 

oil seals of consistent quality 
regardless of the day of the week 

or the time of day they are made. 


It’s another good reason why: 


Synthetic 
“You can trust a Trostel seal.” 


Rubber Oil Seals 


Illustrated Bulletin On Request 


ALBERT TROSTEL PACKINGS, LTD., Lake Geneva, Wis. 


Formerly Division of Albert Trostel & Sons Co., Milwaukee, Wis. 


NEW YORK 

LOS ANGELES 
SAN FRANCISCO 
SEATTLE + HOUSTON 
WORCESTER, MASS. 







TROSTEL 
QUALITY 





BRANCH OFFICES 
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by means of an “O” ring con- 
fined in the sleeve of the joint. 
These joints are also suitable 


BAL, BEARINGS RETAINER FLANGE 


RETAINER RING yn _ GRASS FITTING 
ANGLE SUEVE > ou iu _ aad Cases 
+ “BSN Mca 
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for pressures as high as 1500 psi 
hydraulic, depending on size and 
service. All parts are readily ac- 
cessible for inspection. 
Features: Offered in steel for re- 
finery, railroad and other heavy 
duty service the joints are being 
produced in eleven different 
styles, including counter-bal- 
ance and double swing styles. 
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are YOURS 


if you use.. 


UNIVERSAL | 


(THE ORIGINAL) 
POROUS STONE 


Ste 29Lirer & 
LINES 


IN YOUR COMPRESSED AIR 


water and oil. 


zag pores of 











Employ centrifugal action to 
secure complete separation 
of the larger particles of oil 
and water from compressed 
air and a minutely porous 
synthetic stone to remove 
the final traces of condensed 


They actually FILTER the air 
sprocen the innumerable 
the stone 
A tiniest parties of 









one cap screw 





they 


TWO STONES —2" & 
in thickness but of 
varying diameters 
to fit different filter 
sizes—supplied with 
each Filter unit. 









They're the EASIEST Filters 
to maintain. Simply remove 
loosen 
the other Keage age dis- 
tweting the piping, and re- 
move the stone for cleaning 
in oil solvent. The stones last 
indefinitely. Maintenance re- 
duced to a minimum. 


INSURE P 
OiL- FREE COMPS 


Designed so that flow of air i . 
filter stone. When air is shut off ihe 
in drawing condensation and oil @oy 
for escapage through drain, heft 
frequent changing. Universal Alf 

to every type of industry. 


The ORIGINAL Porous Si 






A MILLION PORES 


are present in a 4” diam. 
stone—used in a %" size 
unit. 


| 











MADE FOR 
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Address ....... 
City ... 
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UNIVERSAL FILTER CO.,INC. 


7021 MANCHESTER e ST.LOUIS 17, MO. 


o66es cee ae ce ceeeeecocncceoes 


SEND 
THIS 
COUPON 
TODAY 
for COMPLETE 
INFORMATION 
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FLEXIBLE SHAFT COUPLING 


John Waldron Corporation 
New Brunswick, N. J. 


Designation: Junior Gear Coup. 
ling. 


Sizes: 3/8, 1/2, 5/8 and 3/4 inch, 





Design: Two externally geared 
hubs enclosed in an internally 
geared sleeve. Made of smooth, 
tough, unbreakable nylon, it 
withstands corrosion and is not 
affected by most liquids and 
gases. A 3/4 inch hub size has 
been tested safely to over 1100 
inch pounds torque. 
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LOW PRESSURE RELIEF VALVE 


James-Pond-Clark 
Pasadena, California 


Designation: 5400 series. 

Design: Supplied in either alum- 
inum or brass but can be made 
to order in other materials. Pro- 
vided with 1/8” or 1/4” male 


pipe connections and can be sup- 





plied in larger sizes if specified. 
Operating temperatures range 
from 40 degrees F. to 280 de- 
grees F. in production units but 
can be furnished with “O” rings 
for temperatures as low as —80 
degrees F. or as high as 400 de- 
grees F. 

Features: A standard “O” ring 
seal only is used for very low 
pressures (2-6 psi). For higher 
pressures the “O” ring is sup- 
plied with a metal back-up ring 
to prevent its unduly expanding 
under pressure. As the back-up 
ring floats with the “O” ring, 
it does not in any way interfere 
with the valve’s sealing charac- 
teristics. 
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Uneepac... 


the new Johns-Manville 





Herz AT LAsrt is an automatic ring packing that’s 
designed to eliminate one of the most common 
causes of packing failures! 


A glance at the cross section above will show 
you why. Note the projecting portions of the 
center section of each Uneepac ring. These pro- 
jecting “legs” provide an effective safeguard 
against damage by excessive gland pressure. 
Header and follower rings are therefore seldom 
required. 


Another important advantage is also provided 
by this unique design. Each Uneepac ring centers 





<<. a Gener Sea 


automatic ring packing 


itself on the preceding ring so that the entire 
set is aligned vertically and nested perfectly. 
This feature practically insures trouble-free 
installation. 


If you are looking for an automatic ring pack- 
ing that seals effectively in a minimum of space 
. .. Operates with a minimum of friction . . . and 
is instantly responsive to fluid pressure changes 
... you will want all the facts about Uneepac. 
Bulletin PK-58A is free for the asking. Just 
address Johns-Manville, Box 60, New York 16, 
New York. 


Johns-Manville PACKINGS & GASKETS 
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PUMP MOTORS ... Electric motors built by 
Doerr Electric Corporation are described in Bul- 
letin 100. Data on frame sizes, construction and 
application is provided. 
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STAINLESS STEEL FLARED FITTINGS... 
The Special Screw Products Company offers data 
on their new Koncentrik flared fittings made in 
316 stainless in sizes to 1 inch. Technical data on 
tensile tests, torque tests, corrosion resistance 
and flaring techniques is supplied. This bulletin 
number is K-149. 
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POWER CYLINDERS ... Both linear and ro- 
tating, air and hydraulic cylinders, manufactured 
by Anker-Holth, Division of The Wellman Engi- 
neering Company are detailed in a new 4-page 
Bulletin. Nine mounting styles for linear cylin- 
ders, available in bores from 1% inches to 30 
inches are illustrated. A view of a double acting 
rotating cylinder, made standard in sizes from 3 
to 18 inch bores, is shown. Offered in both cast 
iron or aluminum bodies at speeds up to 3000 
rpm, these air powered, rotating chucks have a 
one piece piston design. 
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PRESSURE GAUGES... A complete 24 page 
booklet is offered by Helicoid Gage Division on 
their line of pressure gauges. Catalog G52 shows 
how the gauge works, gives data on the Helicoid 
movement and details case designs and applica- 
tions. 
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TORQUE CONVERTER ... A new illustrated 
bulletin No. TC 649, describing hydraulic torque 
converters designed for a variety of medium- 
heavy applications, has been published: by the 
Torcon Corporation. The transmitters described 
are single-stage, three-element type units which 
combine a hydraulic torque converter and a hy- 
draulic coupling and retain the advantages of 
both. With a complete line of converters now 
available, size selection can be based on such 
factors as application, work cycle and engine 
life as well as rated horsepower and speed of en- 


You'll find many valuable production 


and design ideas in publications de. 
EFUL LITER TURE scribed here . . . copies will be 
sent you free without obligation 


gine. The booklet features a unit size selection 
chart based on engine rpm and net horsepower, 
as well as more comprehensive information on 
the purpose, application, construction and oper- 
ation. Photographs of several types of equipment 
utilizing these converters are included, along 
with close-up views showing the converters 
mounted on the engines of the machine. 
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ELECTRIC MOTORS... A condensed catalog 
covering the line of motors built by U. S. Elec- 
trical Motors, Inc. is now available. This 8-page 
catalog gives data on types, construction and ap- 
plications. Electrical characteristic curves are in- 
cluded. Induction type motors with ratings of 4 
to 250 hp in styles particularly suitable for hy- 
draulic pump and air compressor drives are 
shown. 
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ENGINE PRESSURE INDICATOR ... This 
newly developed indicator makes possible the 
measurement of pressure-time curves in internal 
combustion engines of either gasoline or diesel 
type. Static or low frequency pressures, as in hy- 
draulic or pneumatic systems or in steam engines 
can be measured equally well. A four page bulle- 
tin prepared by Control Enginering Corporation 
gives all the details. 
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SHAFT SEALS... Want data on solving pump 

shaft sealing problems? Sealol Corporation has 

prepared a catalog illustrating typical gland in- 

stallations. Dimensions for shaft seals from 4 

inch diameter to 4 inch diameter are charted. 
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LIQUID FILTERS. ... A new illustrated bulletin 
describing the Staynew liquid filter has been is- 
sued by the Dollinger Corp. The versatility of 
the filter is detailed and the bulletin contains 
specifications, engineering and performance data, 
photos and descriptions of recommended types of 
filter media and a check list of liquids which can 
be filtered. 
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Eastman 


HYDRAULIC 


Every movement and adjustment performed hydraulically 


HOSE ASSEMBLIES | ® Drives arms that mine the coal. @ Tilting heads to follow veins. 
for the best performance, ; ® Forward, back—right or left. ®@ Separating heads for higher cut. 


life and satisfac- + ‘ . 22 ‘ 
oe gs ag << toe ® Raising, lowering cutting head. ® Raising discharge conveyor. 


from manufacturer to user. 


Check your needs on the 
following list: 


COUPLINGS 


The mechanical marvel shown in opera- 35 ton monster can turn around in its 
ue tion here... the 76-B Jeffrey COLMOL own length. 

...is indeed a “mighty mole,” capable of The Jeffrey Mfg. Co., pioneers in the 
aeereseemnaes tunneling into a coal vein at a speed of coal mining equipment field, have used 
two feet, or more, per minute—delivering Eastman Hydraulic Hose Assemblies on 
from 50 to 100 tons of coal per man day. all their machines for over 20 years. 
Eastman Manufacturing Company, pi- 
oneer in its own field, too—is proud to 
have played a part in the development 

of the Jeffrey line. 


Every movement and adjustment is hy- 
draulically controlled through Eastman 
Hydraulic Hose Assemblies. Over 2000 
psi is applied through 14"’ Eastman 





. double braided hose, delivering 140 hp Call upon our 25 years of experience 
2-Fabrie Braid ~i to 10 coal cutters which rotate at 50 rpm in the application of mobile hydraulic 
S: 4 against the coal seam. Another 50 hp is power... for greater efficiency in power 
) ; independently provided for other hy- transmission, lowest cost power delivery 
. Y draulic operations. Marvelous mobility and most satisfactory performance. En- 
Spiral sien lees is evidenced by the fact that this 25 foot, gineering consultation at your call. 






Unite we : 
for free catalog 101 e/ 
on Eastman 


hose couplings ae ear 
and fittings. A AD S AX 
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PRESSURE SWITCHES 


Wherever a Vacuum or Pressure 
change must initiate electrical 





action there is a Meletron or 
Barksdale Pressure Switch 
to perform that function. 





They protect costly equipment 
They provide priceless safety 
They assure process control. 


They operate in any position, 
are not affected by vibration, 
have extreme repetitive accuracy. 


For complete technical information see 
our catalog in Sweet's 1953 File for 
Product Designers and in the Plant 
Engineer's File, or write for catalog 
2M-S. 


CDAGREESEDALL: 
YALWE% 


1566 E. SLAUSON AVE., LOS ANGELES 11, CALIF 


15 to 10,000 PSI © .05 to 80 PSI © VACUUM 
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SOLENOIDS... Compiled into a convenient file 
folder, Soreng Manufacturing Corporation offers 
data on their line of solenoids. Widely used for 
hydraulic and pneumatic valve actuation, these 
solenoids come in sizes offering rated pulls to 30 
pounds. Operating characteristics are charted. 
Also included in this file are sheets on snap action, 
rotary and pressure switches. 
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AIR REDUCING VALVES ... Bulletin C-1301 
describes the high pressure reducing valve made 
by Fisher Governor Company. A cross-sectional 
drawing illustrates the construction of the Type 
1301F. The valve is suitable for inlet pressures up 
to 3000 psi and reduced pressures to 225 psi. Ca- 
pacity curves are plotted. 
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AIR-OIL PUMPS ... Davies Brothers offers a 
booklet describing the application and design of 
the Airhydropump, a unit for developing high 
static oil pressures from low air pressure. Sizes 
ranging from a hydraulic pressure output of 400 
to 27,200 psi are charted along with data on vol- 
umes and pressures ratios between air input and 
oil output. Both double and single acting units 
are shown. 
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TUBE FABRICATING EQUIPMENT... 
Leonard Precision Products Company has pre- 
pared a 16 page Catalog detailing several models 
of their line of tube bending machines. Developed 
originally for the aircraft industry these machines 
are being used in the fabrication of hydraulic 
tubing systems. Also illustrated are machines for 
flaring, burring and beading. Setups and oper- 
ation of the Bendmaster, which will handle % 
to 1% inch diameter tubing, are illustrated. Tool- 
ing for every operation is also shown. 
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ELECTRIC CONTROLS... Ward Leonard 
Electric Co. has issued an eight-page Bulletin 
100,000 covering resistors, ring rheostats, motor 
controls, relays and contactors, dimmers and 
chrome plating units. 
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SCRAPER RINGS. ... A file folder of data sheets 
has been prepared by Gadgets, Inc. for their line 
of scraper rings. Dimensional data for ring 
AN6231 are given on one sheet; an installation 
drawing is included. Adapters for “V” ring instal- 
lations are detailed on two additional sheets. 
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°“M-B”’ Automatic Air Line 
FILTER, REGULATOR 
and LUBRICATOR Assembly 





“Your ‘Sentinel of the Air 
Line’ has been giving us 
very good service. We 
have had no complaints 
at all and | trust that we 
will be ordering more of 
them in the near future.” 

















The value of “M-B"” Automatic 
Air Line Filters, Regulators and 
Lubricators is widely known for signed: A. E. Cranston, Sr. 
their effectiveness as a protec- PRESIDENT 

tion to Air Valves, Cylinders, 
Pneumatic Tools, etc. 


Cranston Steel Strapping Co. 
Oak Grove, Oregon 


PRODUCTS 


46 Victor Ave. 
DETROIT 3, MICHIGAN 






WRITE FOR 
LITERATURE 





¥ PUNCHING 


SSCS SSSSESTES CHT CESSES SSSES SESE 


/ DRILLING : ¥ BENDING 


ccccecconcncconfecoccocncscsooeorn 


V TAPPING : ¥ RIVETING 


Foor 
CONTROLLED! 





GRIPPING FORCE 15 TIMES AIR LINE PRESSURE 


Speedy Air Vise helps you do dozens of operations faster, better, 
cheaper—by air pressure! Foot control valve opens and shuts vise 
instantly, leaving both hands free to produce more/ Jaw opens up to 3 
inches, holds castings, parts, jigs, etc. Compact and trouble-free. 


Complete with Foot Control, Air Hose and Fittings. ......only $29.90 


Prompt Delivery from Your Supplier or Write Direct ' 
W. R. BROWN CORPORATION « 5720 Armitage Ave. © Chicage 39, ill. 


AIR REGULATORS + AIR FILTERS + AIR GUNS + PORTABLE COMPRESSORS 





Circle 14 on Reader Service Card 


February, 1953 





| PUMPS ¢ VALVES * TRANSMISSIONS © TEST STANDS © REMOTE CONTROL 
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ENGINEERS & MANUFACTURERS 
OF HYDRAULIC EQUIPMENT 


Superdraulic Corporation is a nationally recog- 
nized complete facility capable of performing all 
details from design to complete fabrication of 
hydraulic machines and equipment. Many impor- 
tant manufacturers have found it practical to 
consult with our engineers on projects at incep- 
tion and benefit by the extensive experience of 
this organization. Important short cuts and sim- 
plified processes may be revealed to you by such 
coordinated effort. 







PUMPS AND MOTORS. High pres- 
sure, constant and variable dis- 
placement for continuous service up 
to 60 H.P. 


CONTROLS. To meet all operating 
requirements: adjustable, fixed pres- 
sure, pressure reduction, propor- 
tional pressure, sequence operation. 
Also check valves and specials. 





VALVES. 4-way sliding spool type 
in a complete series including 
solenoid control pilot operated, 
pilot operated and manual. 






REMOTE CONTROL. For positive, sim- 
plified positioning, controlling and 
duplicating movement at a distance. 
Installs in any position. 


TEST STANDS. Include: pumps, 
valves, reservoirs, motors, flexible 
couplings, piping and cabinets. 
Units developed up to 30,000 PSI 


POWER UNITS. Complete in- 
cluding pumps, relief valves, 
reservoirs, electric motors, pip- 
ing, and valving to meet re- 
quirements. 


Write for our catalog 


Superdraulic 


CORPORATION 





14256 WYOMING AVE e DETROIT 4, MICH 
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control 
problems ?? 


VALVES will 
solve them... 


Pedal type, four-way shown, 
Treadle type for full foot 
support also available. 


. in ANY application. 


From over 1000 standard combinations 
there is a type and size to suit every 
compressed air and low pressure water-, 
or oill-hydraulic valve need. Hand, foot, 
cam, air or hydraulic pilot actuation for 
two-, three-, or four-way types in 4, 1/4, 
¥ and '/, NPT sizes. 


. in a MODERN way. 


For appearance and compactness VERSA 
VALVES are absolutely unequaled. Func- 
tionally designed to do a job, they have 
no dangerous, dirt-storing projections. For 
comparison, the height in all sizes is less 
than 2 inches, and the width for , and 
Yq sizes is 2 inches; for ¥% and '/, sizes is 
2% inches. Lengths vary with type but 
they all require less space AND you get 
honest PIPE SIZE FLOW. 


. .» EASILY and DEPENDABLY. 


VERSA VALVES are engineered and quality 
produced to give millions of cycles of 
trouble-free performance. VERSA'S exclu- 
sive anti-extrusion arrangement of all 
kinetic 0" Ring Seals “babies” them into 
giving impressively long, air-tight service. 
Installation is simplified by easily acces- 
sible mounting holes and a fiat mounting 
surface arranged to clear all connections. 


. +. and at LOWER COST. 


First cost is lower. Also, maintenance cost 
is lower because one spool assembly is the 
only moving valve part. This assures you 
of long-time, attention-free performance. 
When service is required, any VERSA 
VALVE can be completely disassembled 
with an ordinary screw driver without 
disturbing Pressure line connections. 


SEND FOR YOUR FREE CATALOG 


A few territories are open for distributors. 





PRODUCTS COMPANY, INCORPORATED 


249 SCHOLES STREET BROOKLYN, NEW YORK 


Circle 87 on Reader Service Card 








Useful Free Literature 








Continued 


HIGH PRESSURE PUMPS... For applications 
requiring continuous duty oil pressures of 2500 
to 5000 psi, Superdraulic Corporation describes 
their pump line in a Technical Bulletin. Cross- 
sectional drawings are included with a compre- 
hensive description of the operation of the radial 
piston design. Characteristic curves showing 
horsepower, efficiency, and delivery are plotted. 
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PRECISION CASTINGS ... Are you having 
difficulties getting uniform castings of cored 
valve and pump parts? Alloy Precision Castings 
Co. have prepared an 8-page booklet titled “The 
Ultimate in Precision Castings”. In this booklet 
pictures of typical parts made by the frozen mer- 
cury process of casting are shown along with 
photographs of the casting facilities and a de- 
scription of the process. 
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THREAD MANUAL ... A 24-page pipe thread 
manual (C-52) covering complete design infor- 
mation, gaging information, and specifications 
for the three major standard pipe thread systems, 
as well as specifications for taper and straight 
pipe taps, thread plug and ring gages and plain 
plug and ring gages is available from Detroit Tap 
and Tool Company. Basic pipe thread dimen- 
sions common to American Standard, American 
Standard Dryseal, and Military Aeronautical pipe 
threads are listed in a table. Tables are also given 
for dimensions of American Straight pipe threads 
for mechanical joints and locknut connections. 
Tolerance tables for American Standard Dryseal 
Taper pipe threads are listed. Suggested tapping 
and gaging procedure are described for all sys- 
tems. 
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SMALL BORE AIR CYLINDERS .. . Cowper 
Company Limited has issued a bulletin sheet on 
their 1%4 inch bore air cylinders, Type S54A. Of- 
fered in strokes of 1%, 3, 4% and 6 inches, the 
cylinders are available in five mounting styles. 
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AIR COMPRESSORS... . Heavy duty package 
types of Feather Valve Compressors from 75 to 
350 hp are featured in a new bulletin L-676-Bl 
published by Worthington Corporation. The bul- 
letin includes an illustrated discussion of Worth- 
ington’s Feather Valves, also frame, running gear 
parts, cylinder, intercooler, variable capacity con- 
trol, and such accessories as aftercooler, receiver 
and suction filter. 
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OIL SEAL... The Dynaseal, a new one piece 
seal having an inner synthetic rubber sealing ring 
bonded to an outer steel ring, is described in a 
catalog issued by Precision Rubber Products Cor- 
poration. Used to provide an oil seal under bolt 
heads, the sealing operation is fully illustrated 
and dimensional data is charted. 
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TUBE FITTINGS ... Brass and aluminum tube 
fittings made by the Imperial Brass Mfg. Co. are 
illustrated in Bulletin 3002-A. Engineering data 
in this 16 page bulletin includes vibration test re- 
sults, assembly techniques, size, material and 
thread information. Two pages of application 
photos are included. 
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PACKINGS ... The PC-102, a new, extensively 
revised 20 page catalog covering all Palmetto 
packings has been prepared by Greene, Tweed & 
Co. Text includes details on  self-lubricating, 
molded, and sheet packings plus information of 
Teflon, latest addition to the Palmetto line. Pho- 
tographs, diagrams, and cut-away views highlight 
the text—and an overall packing application chart 
enables rapid, accurate finding of the packing 
suited to the service condition. 
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DARCOID 
O-Rings 






LEADING DARCOID 
PRECISION — 
EQUIPMENT oa 
MANUFACTURERS 

Depend on 


DARCOID 
PRECISION SEALS 


Where dependable pressure sealing is a “must”, more and more 
manufacturers are relying upon Darcoid service in consultation 
and/or supply. 
We are proud of the performance of Darcoid O-Rings and gaskets 
in this outstanding new lightweight four stage air compressor for 
aircraft, developed after years of scientific research and experi- 
ment by Walter Kiddie & Company, Inc. 
No problem is too difficult for us to tackle. Consult our engineering 
and Service Departments on your specifications for DIAPHRAGMS 
and other PRECISION-MOLDED RUBBER PARTS. Complete O-Ring 
stocks of Dash Numbers 6227, 6230 and 6290 Series to meet speci- 
fications MIL-P-5516 and MIL-G-5510 available immediately. 
Write or phone for design and installation 
data and comprehensive O-Ring Catalog. 


THE DARCOID COMPANY 


Incorporated 


Authorized Distributors for the Goshen Rubber 
Company on all Specification Molded Parts 


145a Sixth Ave. * New York City * ‘Phone Algonquin 5-1393 
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RUCKER MICRONIC FILTER 





mounts inside, saves space 
























































“}— Protects entire hydraulic system. 

Saves costly piping. 

Mounts horizontally or vertically. 

Eliminates air leaks and air locks. 

Filter elements replaceable without 
draining tank or removing tank cover. 

Overall length 2514”; diameter 814”. 


Write NOW for prices and descriptive leaflet containing flow rates and 
installation data. Dealerships open. 
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THE RUCKER MAUFACTURING CO. 


4516 HOLLIS ST. OAKLAND 8, CALIF. + OLYMPIC 3-5221 








PILOT VALVES 
3-WAY 4-WAY 
For operating 
Master Valves and 
Small Cylinders 


Speed Control 
VALVE 
Controls speed of 
Air and 
Hydraulic Cylinders 


Yee: 












3-Way and 4-Way 
VALVES 
Pilot Operated 
Sizes 4" — ¥%” 
VY id and 4,” 


Write for Bulletin 














AUTOMATIC VALVE CO. 


37427 GRAND RIVER AVE., FARMINGTON, MICH. 
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Continued | 
FILTERS AND LUBRICATORS ... Master 
Pneumatic Supply Co. has published a 20-page 
catalog, showing a comprehensive line of filter- 
s regulator-lubricator, filter-lubricators, air line 
1 Series RH 2000 P. S. I. filters, air line lubricators and filters. The catalog 
is well illustrated showing sectional drawings, ( 
i HYDRAULIC CYLINDERS Advantages and operations are detailed. i 
i Circle 199 on Reader Service Card | 
‘ offer you ! 
. COLD DRAWN STEEL TUBING... “Patco” 
. MORE steel tubing and cold finished rods and bars are 
‘ described in Bulletin No. 10 published by Pacific 
4 DURABILITY—On all applications Pathon Tube Company. The six-page folder gives stand- 
5 RH Series Cylinders offers you a “Plus Fac- ard manufacturing tolerances on outside diameter, 
. tor” in durability—you get greater fatigue inside diameter, wall thickness and commercial | 
a life . . . less maintenance trouble—and extra lengths for various sizes of tubing; also, size 
capacity for shock loading. ranges for standard production of cold drawn 
e COMPACTNESS—The use of a single screw carbon steel and alloy steel tubing, electric re- 
s thread for attaching heads to barrels, elimi- sistance welded steel tubing, stainless welded and | 
a nates the bulkiness inherent in keeper-ring drawn tubing, cold finished bars and precision | 
ik and bolt-type cylinders. You get maximum shafting. Greatest size range is for Type 4130 | 
i strength in a minimum of space. alloy steel tubing: O.D. 3/6”-3-3/4” inclusive. A 
table lists average physical properties of various 
| tubing analyses regularly produced. 
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EXPLOSION-PROOF MOTORS . ... The Louis 
Allis Co. has prepared a new 12-page bulletin 
covering its line of explosion-proof motors. Fully 
illustrated, the bulletin shows in detail the special 
features built into Louis Allis explosion-proof 
motors, and typical uses for these units. It also 
shows many of the various electrical and mechan- 
ical modifications available. 





Pathon Series RH Hydraulic Cylinders Circle 201 on Reader Service Card 


are available in capacities up to 3000 
P. S. I.—for special application. 

Write for Bulletin #17 

The cylinder selector will help you specify 
the exact characteristic you want in 
choosing your Pathon Series RH Hy- 
draulic Cylinder Assembly— 


PATHON VALVES—We offer you a complete 
line of Hydraulic Remotely Operated Directional 
Control Valves. 

PATHON PNEUMATIC CYLINDERS — We 
manufacture seven standard models of Double 
Acting Air Cylinders which will meet the great 
majority of your requirements. 


SHOCK MEASUREMENT ... A new “thimble- 
size” accelerometer of Endevco Corporation pro- 
vides an improved research instrument for the 
measurement of high frequency shock and vibra- 
tion. The small size and weight permits the test- 
ing of small components under actual or simulated 
shock and vibration conditions. The small size 
and large output offers an ideal accelerometer 
for missile, aircraft and vibration table measure- 
ments. The instrument gives a self generated out- 
put of 5 millivolts per G. 
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Se 
HYDRAULIC CYLINDERS—VALVES AIR CYLINDERS .. . Cowan Goodridge Stand- 
DB ‘ ard Division Canadian Aviation Electronics Ltd. 
K 





offers condensed Catalog No. 89 on their line of 
air cylinders. The catalog includes layout and 











i MANUFACTURING CO. construction drawings for cylinders ranging from 
rl 3821 Pacific A 1% to 8 inch bore. Five mounting styles are - 
apap act 1c ve. shown. ya 
' Cincinnati 12, Ohio 
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RESTRICTOR VALVES. ... Three useful cata- 
log sheets, illustrating and describing its line of 
restrictor valves are now available from Fluid 
Controls, Inc. The units have been engineered to 
better regulate the speed of a cylinder in one 
direction ; when speeds in both directions must be 
regulated, two restrictor valves are used. The 
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CENTRIFUGAL CASTINGS. ... If you’re look- 
ing for information on high quality castings for 
large hydraulic rams and cylinders, here’s a book- 
let which will help you. Janney Cylinder Com- 
pany has prepared this 25 page booklet discussing 
centrifugal castings. Data on alloys and products 
is given. 
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PRESSURE CONTROL SERVO VALVE... 
A 4-page brochure issued by Standard Controls, 
Inc. descri»es a servo control valve. It is an elec- 
tro-hydraulic unit for use in servo or regulator 
systems where optimum performance is required 
at high power levels. The principal applications 
of this valve are in high performance position 
servos, velocity or speed control servos and ac- 
celeration or force regulators. Specifications and 
an installation drawing are given. 
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Two AIR-MAZING ways to keep 
dirt out of your hydraulic systems 


Brae 2 eT KG 
Vi i AIR-MAZE BREATHER FILTERS 
anew for hydraulic system vents 
; 1 keep out airborne dust and 
dirt. Oil-wetted wire baffles 

trap the dust, also act as 
efficient backfire flame and 





spark arrester. All metal, 
cleanable, vibration-proof 
filter media. Wide range of 
types and sizes. 











AIR-MAZE LIQUID FILTERS 
2 are permanent, all-metal, 
cleanable. Many times more 
effective filtering area than 
in conventional cylindrical 
filter cartridges. Special 
screen media available in 
various mesh sizes. Capaci- 
ties range from 1.7 gpm to 
720 gpm. 





ont 

aul < FREE BOOKLETS! Write today for copies 
, our of new booklets on Air-Maze liquid filters 

and Air-Maze breather filters. 


AIR-MAZE CORPORATION 
25001 Miles Rd. © Cleveland 28, Ohio 











Here’s The New Gre-Sen 
Hydraulic 


DIFFERENTIAL RELIEF VALVE 


Another Gre-Sen 
Quality Product 

at Mass Production 
Prices. 








Features 
% Hardened Steel 
Plunger and Seat 
%& Smooth Operating 
Pressure Regulating Screw 
% Light Spring Has Long 
Life and Low Stress 


%& Grey Cast Iron Body 


Series D.R. Relief Valves are available in three pressure 
ranges. 


Model D.R.—75-A—Pressure Range— 100 to 500 P.S.I. 
Model D.R.—75-B—Pressure Range— 500 to 1250 P.S.I. 
Model D.R.—75-C—Pressure Range—1!250 to 2500 P.S.I. 


Write for Literature 


GRE-SEN MANUFACTURING CO. 


628 Colfax Ave. N. Dept. H-23 Minneapolis 11, Minn. 
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Use CENTURY Designed 
Clarifier Units with the 


VISUAL 
WARNING 
SIGNAL 


Built to surpass all J.I.C. 
standards the CENTURY 
Clarifier Unit is the best 
you can buy. 


Gage has instant visual 
range, warning you to 
change element prevent- 
ing costly repairs and shut 
down time. 





Write for Details 


CENTURY Hyprautics, Ine. 


M 
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Specify these GAST 
rotary-vane VACUUM PUMPS 


to solve your original 
equipment problem— 










Light-duty Mod- 
el 0440, 3 H.- 
P., 3.8 C.F.M., 
15” to 26” vac. 
Direct or V-belt 
drive. 


Heavy-dut 
1 “a 






V-belt Model 
3040, % to 1% 
H.P., 19 to 24 
C.F.M., moder- 
ate vac., V-belt 
drive only. 


CHOOSE FROM A WIDE RANGE OF SIZES, TYPES 


Gain lower maintenance and higher performance for your own prod- 
ucts. Select the pump that fits your application from any of these types 
— in numerous sizes and combinations. Choose integral-motor, V-belt or 
direct drives, with or without bases or accessories, such as lubricators, 
mufflers, fans, filters. 

Get the complete story . .. see how Gast Dry Vacuum Pumps excel for 
vacuum feeding, holding, testing, filtering. Write for Catalog and Ap- 
plication Ideas Booklet! 


Original Equipment Manufacturers for Over 25 Years 







—_ <> ATR RS MP h p i 
Tifa (TO 30 185.) (TO 28 INCHES) 
me” GAST MANUFACTURING CORP, 131 Hinkley St., Benton Harber, Mich, 





"SEAL-GUARD 


METALLIC ROD WIPER 





PROTECTS YOUR 
CYLINDER RODS, 
MACHINE SPINDLES, 
GUIDE PINS AND 
LOCATING PINS 


The “Seal-Guard” Metallic Rod Wiper affords per- 
manent protection from falling or flying debris . . . 
Two flexible bronze rings mounted in synthetic rubber 
lift off harmful substances completely by means of 
their knife-edged conical surfaces . . . The device is 
self-adjusting through action of rubber on staggered 
scraper rings . . . Rod diameter sizes are from 1 to 10 
inches. 


Write for Literature 


HYDRAULIC ACCESSORIES CO. 


24301 HOOVER RD. 7 VAN DYKE, MICHIGAN 
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Useful Free Literature 








Continued 


POWER PACKAGE UNIT... Monarch Road 
Machinery Company has issued a data sheet de- 
scribing a power unit designed for all average 
applications requiring 1000 psi pressure and one 
gallon per minute volume. Four types of mount- 
ing styles are shown and design specifications 
outlined. 
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ROTARY COMPRESSORS... Fuller Company 
have issued a four page bulletin C-6 showing the 
advantages of vane type compressors. An eccen- 
trically mounted, accurately machined rotor, with 
integral shaft, is supported on roller bearings in 
each of the heads. The compressor assures a 
smooth flow, with no pulsations. Sectional draw- 
ings and installations are also shown. 
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SCREW CALCULATOR ... To help engineers, 
purchasing agents and others to quickly select 
the correct sizes of socket screws, Standard 
Pressed Steel Co. has brought out a new, easy- 
vision screw calculator. With it, all dimensions 
can be quickly obtained for a standard screw of 





UNBRAKO 


dryseal-thread 
PRESSURE PLUGS 


Internal Root Crushes External Crest Here 








HOW THEY WORK 


ory N 1 N WRENCH TIGHT 


External Root Crushes Internal Crest Here 





In tightening of UNBRAKO Pres- 
sure Plugs, the roots of the 
flattened threads actually crush 
the sharper crests of the mating 
parts. Major and minor diameters 
are positively sealed, pressure 
tight without compound. Stocked 
and sold by lea ing industrial 

; distributors everywhere. Write 
for literature. SPS, Jenkintown 
2, Pennsylvania. 


mee Ree 


te 


Che Sluih Yiat A START FOR THE FUTURE 
UNBRAKO SOCKET SCREW DIVISION 


JENKINTOWN Ml PENNSYLVANIA 
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given diameter. Threads per inch and the proper 
tap drill size in the National Coarse and the Na- 
tional Fine Series, and the body drill and counter- 
bore sizes are given for each diameter. Made of 
a wear-resistant plastic-envelope guide and a 
sliding member, the calculator, handy for shirt 
or coat pocket, is six and a half inches long and 
three inches wide. 


Circle 209 on Reader Service Card 


Cabin Cooling Fan Drive 
Uses New Unloading Valve 


HYDRAULICALLY driven fan is provided in the 

Convair 340 as part of the cabin air conditioning 
system. Oil to drive the fan is supplied by the main 
hydraulic system. When the engines are turning at 
1200 rpm, enough hydraulic oil flow is generated so 
as to provide full fan speed. 








PROTECTIVE SCREEN 


PRESSURE REGULATOR, or unloading valve 
used on Convair 340’s in the cooling fan hy- 


draulic circuit. Courtesy Vickers Inc. 


In this hydraulic circuit, United Airlines has in- 
stalled the pressure regulator or unloading valve, il- 
lustrated here on their Convair 340’s. The unloading 
valve has a built-in accumulator, a line check valve 
and a protective screen around the guide subassembly 
to make the valve impervious to contaminants which 
might be carried by the hydraulic oil. 

While the plane is on the ground and cabin cooling 
is required, the unloading valve is required to cycle 
up to one hundred times a minute. Each cycle consists 
of the valve automatically porting the pump output 
under pressure to the accumulator circuit and when 
the rated pressure (3000 psi) is reached, the valve 
ports the pump output back to the reservoir at no 
pressure. The fan motor immediately uses enough of 
the accumulator stored oil so that the valve must re- 
peat the loading. 

Special design consideration has been given to 
making the operation of this valve very quiet. 
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S-T-R-E-T-C-H the service life 
of high-cost components with 


HYDRO-WYPE 





Geccgts,inc. 


AN-6231-A 


SCRAPER 
RINGS 


Hydro-Wype scraper rings wipe piston rods clean of dirt, 


dust, ice, shavings and foreign materials to prevent dam- 


age to “O” or “V” ring packings, cylinder walls, etc. 


Made to highest precision standards. Pre-stressed assures 


metal-to-metal fit with minimum interference and break- 


out pressure. Tested and proved at over 2,000,000 cycles 


—more than 20 times the requirement under MIL-S- 


5049. Successfully used in hydraulic or pneumatic cylin- 


ders and actuators, aircraft controls and many other ap- 


plications. Write for complete catalog. 


AN6228 and AN6229 "V" RING ADAPTERS 


DEPARTMENT H 
3629 N. Dixie Drive 
Dayton 4, Ohio 


Specialists in hydraulic, electronic and pneumatic components 





POWER UNIT 


The unit illustrated furnishes 
hydraulic power for payoff and 
tension reels in the country’s 
most up-to-date steel plant 
processing lines. Unit has suf- 
ficient capacity for handling 
60,000 pound coils at the spec- 
ified high line speeds, with 
automatic pressure holding 
and pump unloading devices. 


Two of the main pumps are 
used for operation, the third 
is for standby service. The 
small auxiliary pump and ac- 
companying valves furnish hy- 
draulic power and control for 
maintaining strip edge regis- 
ter during payoff cycle. 





Brief specifications show that 
reservoir capacity is 600 gal- 
lons, pump capacity 3-60GPM, 
Accumulator capacity 4-10 gal- 
lon Hydro-Pneumatic. Control 
of Accumulator circuit and 
unloading of pumps during 
idle cycle is by means of 
pressure switch and solenoid 
controlled relief valves at each 
pump. 

Your inquiries for custom de- 
signed and standard power 
units will receive immediate 
attention. 

Standard reservoirs in capac- 
ities 40, 60, 80, 100, 200, 300, 
400, and 600 gallons. 


"HYPECO” 


HYDRAULIC POWER EQUIPMENT CO. 


Custom & Standard Hydraulic Power Units 
Box 431 NORTH LIMA, OHIO Phone 9-3717 
(Youngstown Suburb) 
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Julius Kendall 
Greer Hydraulics Inc. 








Hugh Lehnacker 
Greer Hydraulics Inc. 





J. Carter Miller 
Carter Controls Inc. 


92 








POST SCRIPTS 
OF INDUSTRY 


At a recent meeting of the 
board of directors of Greer Hy- 
draulics Inc.. Hugh Lehnacker 
and Julius Kendall were elected 
vice presidents. Lehnacker, 
who is also a director of the cor- 
poration, will continue in charge 
of production for aviation-indus- 
trial test equipment and all hy- 
draulic components. Kendall, the 
general sales and service man- 
ager, will continue in that ca- 
pacity, and in addition will di- 
rect the Research & Develop- 
ment Division activities. 


Carter Controls, Inc., a com- 
pany manufacturing hydraulic 
and pneumatic equipment has 
been formed. Its founder and 
president is J. Carter Miller, 
founder of Ortman-Miller Ma- 
chine Company. The company 
will manufacture at its main 
plant and office at Lansing, IIli- 
nois, and will provide stock serv- 
ice in standard cylinders and 
valves. 


G. M. Giannini & Co., Inc. of 
Pasadena, California and East 
Orange, New Jersey, have ap- 
pointed W. N. Wright, Prentice 
Building, Dallas, as their sales 
and engineering representative 
for Texas, Oklahoma and Kan- 
sas. Associated with him is 
R. W. Starrett. Arthur W. King 
has become Eastern District 
manager of potentiometer sales. 


The Cleco Division of the 
Reed Roller Bit Company has 
announced the appointment of 
Grant and Company, 2144 E. 7th 
Street, Los Angeles, California; 
H. N. Crowder, Jr. Company, 





News about people, manufac- 
turers and sales organizations 


446 Union Street, Allentown, 
Pennsylvania; and Ponsford 
Equipment Company, 408 Bas- 
sett Tower, El Paso, Texas, as 
distributors for Cleco Products 
in their areas. 


Adam Zandel was named ex- 
ecutive engineer in charge of ad- 
ministration of the engineering 
department and G. Krause has 
been appointed chief designer of 
Loewy Construction Co., sub- 
sidiary of Hydropress, Inc. New 
York. 


Frederick S. Bacon and Philip 
D. Wilkinson of the Frederick S. 
,acon Laboratories have an- 
nounced the organization of 
Racon Industries, Inc. to pro- 
duce O-Rings, gaskets and sim- 
ilar specialty products formerly 
manufactured by the Frederick 
S. Bacon Laboratories. With 
manufacturing facilities in Wa- 
tertown, Mass., the direction and 
management of Bacon Indus- 
tries, Inc. will remain under the 
parent organization, Frederick 
S. Bacon Laboratories, with con- 
tinued emphasis upon special 
molding materials and_ tech- 
niques required in instrumenta- 
tion. 


The election of Frederick S. 
Blackall, Jr., president and treas- 
urer of the Taft-Peirce Manufac- 
turing Company as president of 
the American Society of Me- 
chanical Engineers for 1953, has 
been announced. The election of 
four regional vice presidents and 
two directors-at-large was also 
announced. The new president 
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EQUIPMENT LASTS LONGER 
,.- PERFORMS BETTER... 
when the 


ARIDIFIER 


SCRUBS, CLEANS AND DRIES 
On Air and Gas Lines 


LASTS LONGER because... 
The Aridifier’s patented centrifugal-baffle 
action traps 92% of all dirt, oil, scale and 
water in gas or compressed air . . . and 
drains off these troublemakers before they 
can damage tools and equipment. 
PERFORMS BETTER because... 

The Aridifier protects tools against the 
freezing, fouling, caking and corrosion 
caused by dirt and foreign matter . . . as- 
sures the clean, dry air and gas that means 
better spray work, painting, lacquering, 
sand blasting, air cleaning, and similar 
operations. 

Easily installed, the Aridifier maintains itself. 10 
models. Capacity range; 7 CFM to 17,000 CFM. 












Learn HOW the Aridifier 
scrubs with a patented cen- | 
trifugal-baffle action. } 


Write for This Cataleg 








Ogan ENGINEERING CO. 
4920 W. Lawrence Ave., Chicago 30, Ill. 





INSIDE - OUTSIDE 


VERNIER CALIPERS 


German mode by one of Europe's leading spec- 
iolists in precision tools. Measures inside-out- 
side & depth in .001" to 6"* in 1000ths and 
1/10mm to 150mm in 1Oths. « . «+ © 
MICROMETERS ~ 0” to |" in 1,000ths. & oa= 
Hos lock-nut & ratchet ...ONLY - ... 75 


WEW 


STAND MAGNIFIER 


Handy stond magnifier with 
universal adjustments. Over- 
all height: 6". Has powerful, 


clear magnifying lens 


MAGNETIC BASS — INDICATOR 
OLDER... 
A time saver for precision checking 
Magnetic base fits curved or flat sur- 
foce. Hos 45-50 Ib. pull. Stoirless 
steel oY. rod mounted in 
bell socket permits 
universal settings 3.95 
Note: We hove complete tine of in- 
struments, depth gouges, Inspec- 
tien mirrors, ete. 
WRITE TODAY 


Hes 3-1/2 GPM 
copacity at 600 
PSI. Motor is 1 HP, 
24V, D.C. Will operate. 
on either 12 or 32V, OC current. Hos built-in 
relief volve odj. to 1500 PSI. 
This unit ideol for hyd. lifts, port- 
able looders, etc 


WIPRAULIC HANO PUMP 


Operoting pressure 2000 PSI. 





ACCUMULATORS 
HvoRene A=28 FLOATING PISTON 


mors AES 


will operate on 6 or 12 volts. A-5 VICKERS - 10” 24 15 
(306 shoft RPM) dio. Boll type. Built to . 

clipse (130 shoft RPM) 95 stand 2000 P.S.1. — 

we FA 


clipse (110 shaft RPM) 


HYDRAULIC 


CYLINDERS 


Gives 20,000 Ib. thrust (push or pull) 
using 1500 PS! line pressure as obtain- 





ELECTRIC 
ACTUATORS 





February, 1953 





ion. Opens, closes, roises or lowers 
doors — windows — gotes - volves. 
3 CTU-2 — Foote Lineor Actvotor — 
24 volt, DC, 8500 RPM, 1/6 HP - 
series wound motor. 415" stroke in 13%) sec. 
Compression and tension loods up to 750 Ibs. 


Adjustable micro switch for limits of 95 
travel. Overall! Ingth., retracted 11"" J aia 


We else carry mony more sizes ond types of Act- 
voters. Write tedey for information. 


Amesing Valves! 1000's of items for 
Migr., Mechonic, Sportsmen, ete. Seve 
on Mochine Tools, Hydraulics, Pumps, 
Voelves, Hand & Power Tools, Instru- 
ments, etc. Send for you copy today! 


ed from our hydraulic pumps. Will pro- 

duce up to 40,000 Ib. thrust with 3000 

PSI. Can alsobe used on low pressure cir systems. 
4” bore; 18” stroke; 30/2” length. Ideal for road 
form — shop machinery. 


v 
Ne. 3 HYDRAULIC CYLINDER 
Double action. Bore is 1" ~ Shoft 4". Hos 
stroke of 2)"" to 4", Stroke can be odjusted 
with internal sleeve stops. Overall length is 
8'5"". Will take 1500 lbs. contin- 
vous duty. 3000 Ibs. intermittent. 75 
Will lift or push up te 1100 Ibs. te 
We stock over 50,000 Hydroullc Cylinders, Velves, 
Pumps, Accumulotors, Hond Pumps, Motors, Hose, 
etc. All ot Money Soving Prices. 








2263 E. VERNON AVE. 


Dept. AP-2 


SUPPLY CO. LOS ANGELES 58, CA 


LIF. 
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may fill the bill! 


Standard V5 Skinner stainless 
V5 steel solenoid valves, either 
J WYPE 2 or 3 way, are available with 
dozens of options to meet 
special needs for control of liquid or gaseous 
media. Such options include by-pass, metering, 
manual override, various electrical connections 
and port locations, manual reset, etc. Standard 
valves from 5 to 250 p.s.i.—specials from 

5 to 1500 p.s.i. Power consumption, 10 watts 
max. Soft insert seats prevent leakage, and 
spring loading assures positive action. Large 
capacity, yet only 2%" high x 1%” dia. 

Send your standard or special requirements to 
Skinner —write for Bulletin 501 for complete details. 





















PANY 








New THIGH 


in Pressure 
Recording 


Foxboro offers the most complete line of highly 
accurate pressure instruments available. Dia- 
phragm, spiral and helical spring, and bellows- 
type elements of phosphor bronze, beryllium 
copper, steel or stainless steel, for a wide selection 
of ranges from 2” of water to 10,000 p.s.i. Also, a 
new heavy-duty helical spring of Type 316 Stain- 
less Steel now provides accurate measurements in 
full or expanded ranges from 50 to 80,000 p.s.i. 
. .. even in pulsating service. Choice of round or 
rectangular cases. For specific information on your 
problem, write The Foxboro Company, 212 
Norfolk Street, Foxboro, Mass., U.S.A. 


FOXBORO 
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PRESSURE 


RECORDERS 











WHEN designing a machine, 
avoid “rpm headaches” of fixed 
speed selection. InstallaU.S. 
Varidrive Motor so that your 
machine can be operated at any 
and all speeds. Eliminate guess- 
work. Your machine speed can be 
instantly matched to each specific 
job or condition by turning a con- 
venient control dial on the Vari- 
drive. Increase performance by 
adopting the most modern of all 
drives—V aridrive. 

Y% to 50 b.p. 


U. S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. « Milford, Conn. 


U.S. 
VARIDRIVE 


MOTOR — 2 to 10,090 RPM 
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Post Scripts of Industry 


—— 


Continued 





succeeds Reginald J. S. Pigott, 
chief engineer of the Gulf Re. 
search and Development Com- 
pany, Pittsburgh. The regional 
vice presidents elected are Hen- 
ry R. Kessler, New York; Paul 
R. Yopp, Atlanta, Ga.; Ben 
George Elliott, Madison, Wis,; 
and Harry R. Pearson, Dallas, 
Tex. 


The Ohio Electric Supply 
Company, Inc., 793 Wick Ave., 
Youngstown, Ohio, has _ been 
named a distributor for Allis- 
Chalmers pumps and texrope 
drive equipment in Mahoning, 
Columbiana and Trumbull coun- 
ties in Ohio, and in Lawrence, 
Mercer, Venango, Crawford, 
Erie, Warren, and McKean 
counties in Pennsylvania. E, A. 
Mort is president and Robert J. 
Bohn, secretary-treasurer of 
Ohio Electric Supply Company, 
which was established in Sep- 
tember 1952. 


Warren M. Wilson Company, 
Cleveland representatives for 
Conoflow Corporation has ap- 
pointed Harold T. Zanders to 
their staff of sales engineers. 
Formerly a sales engineer with 
the Bailey Meter Co., Zanders 
was later associated with the 
manufacturers’ representatives 
business. 


Dr. William H. Millett has 
been transferred from the Tona- 
wanda Laboratories of Linde 
Air Products Company to the 
New York City office of Carbide 
and Carbon Chemicals Company, 
both Divisions of Union Carbide 
and Carbon Corporation. Dr. 
Millett has been engaged in re- 
search and development on Ucon 
synthetic lubricants and hydrau- 
lic fluids. He will be associated 
with the Special Products Divi- 
sion of Carbide and Carbon 
Chemicals Company. 


APPLIED HYDRAULICS 
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If you employ people, you have safety prob- 
lems. And they can be mighty expensive ones. 
Injuries and illnesses cost you money two 
ways: (1) work-sustained disabilities are 
compensated for, according to your state law, 
out of your pocket; (2) absence from the 
job costs even more in lost production, train- 
ing replacements. 


Safety can cut your costs—no matter what 
business you’re in, regardless how many 
people you employ. And here’s your guide 
to dollar savings through accident-prevention. 
Its 10 separate sections cover every phase of 
industrial safety and health, from Aluminum 
dust hazards to Zirconium’s toxic properties. 


rg aa cg rT 


The Handbook is an authentic reference for 
fundamental facts on all phases of indus- 
trial safety. Indexed for quick reference. 


The Handbook gives you an immediate an- 
swer to any hazard elimination. It gives you 
fast, non-technical information on hundreds 
of safety and health threats—and tells how 
to prevent them. 


The Handbook is a compendium of all 
phases of safety education, written in non- 
technical language. Valuable source material for seasoned safe- 
ty men, ideal background for men new to safety work. 


This Handbook, published by Industrial Book Co., has been writ- 
ten and prepared by its affiliate, Occupational Hazards, Inc. 
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VWADUSTRIAL 
SAFETY ond WEALT 
WANDROOK 












It will tell you what the dangers are and how 
to eliminate them from your operations. 


The Industrial Safety & Health Handbook is 
bound in a heavy-duty binder—and it has to 
be. It’s made for continual, rough use: you'll 
soon find it the most valuable book on your 
desk. Its nearly 800 pages are indexed and 
color-tabbed for fast reference. You can get 
an immediate answer to any safety or health 
problem that arises. If you have no safety 
engineer, you'll need this book more than 
ever. 


sree eeoserne ee 


INDUSTRIAL BOOK CO. 











1240-H Ontario St. 

' Cleveland 13, Ohio 

Gentlemen: 

+ Please send me copies of the new Industrial 
! Safety & Health Handbook at the price of $25 per copy. 
(Check or money order enclosed Bill me ) 
BID icccnsissnatrsectnrsinsncosqeipeiiniteeoajalbaeditadiii dinette aia aEe 
‘ Title... 

Company 

! Street 

2 a ee Te | 
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A new manufacturers repre- 
sentative organization Hudson- 
Rush Company has been formed 
to handle heat transfer equip- 
ment, controls for process indus- 
tries, and large engine auxili- 
aries. The firm is a partnership 
of Morley A. Hudson and Jack 
W. Rush. Hudson was with AIl- 
lis-Chalmers and Magnolia Pe- 


Continued 


troleum Company and Rush was 
with E. I, du Pont, Sunray and 
Calumet Refining Company. 
Prior to their recent association 
both were division managers 
with Eggelhof Engineers, Inc. 
Offices will be in Shreveport and 
Dallas, and territory will be 
West, North and East Texas, 
North Louisiana and Arkansas. 











Lindberg Air or Hydraulic Cylinders provide 


dependable, low cost power for lifting, forcing, 


pulling, pressing, pushing and clamping. 


Ask for bulletin No. 701, “Lindberg Hydraulic Cylinders” . . 
or No. 731, “Lindberg Air Cylinders.” 


AIR..HYDRAULIC 


LINDBERG CYLINDERS | 





Lindberg Engineering Company, 
2441 West Hubbard Street, Chicago 12, Illinois 
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Wilbert G. Prasse, was elected 
president of The Oilgear Com- 
pany, Milwaukee, to succeed the 
late George H. Fobian. Prasse 
started to work for Oilgear in 
the machine assembly depart- 
ment in 1927, was appointed 
eastern sales representative in 
1928, general sales manager in 
1941 and vice-president and di- 
rector in 1945. Frank G. Kuha- 
gen was elected vice-president 
and director. 


William T. Stephens, former- 
ly vice president and general 
manager of the Valve Service 
Company, Willoughby, has 
joined the Parker Appliance 
Company as staff engineer in 
charge of the company’s develop- 
ment program of industrial hy- 
draulic equipment. Following 
seven years with the Commercial 
Shearing and Stamping Com- 
pany, where he rose to the posi- 
tion of chief engineer and man- 
ager of the company’s hydraulic 
division, Stephens in 1935 was 
instrumental in the establish- 
ment of Hydreco, Inc. Cleveland. 





William T. Stephens 
The Parker Appliance Company 


Brainard Steel, Warren, Ohio, 
has announced the appointments 
of six men to the Brainard sales 
staff, and two new sales offices. 
One of the two new sales offices 
is being managed by Glen Boyd 
in the Santa Fe Building, Dallas, 
and the second sales office will 
open in Providence with Richard 
O. Heath in charge. Other newly 
appointed members of the sales 
staff are Lewis H. Dickson, John 
P. Schweigart, Joseph F. Keel- 
ing and Larry J. Daurelle. 


APPLIED HYDRAULICS 
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Wylie Brown has been elected 
4 director and chairman of the 
hoard of Hydropress, Inc. Brown 
retired last year as chairman of 
the board of Phelps Dodge Cop- 
per Products Corporation, a 
company he had headed for 


many years. 


The Denison Engineering 
Company of Columbus, has 
opened a branch office at Hous- 
ton, Texas, to headquarter the 
company’s Southwestern Sales 
and service operations. Manager 
of the branch will be Denison 
Neale, who has had broad expe- 
rience in the engineering, design 
and development of hydraulic 
equipment, with special empha- 
sis on heavy industrial require- 
ments. 


Ajax Flexible Coupling Co. 
Inc., has appointed Robert Guel- 
cher as industrial engineer. He 
was formerly assistant works 
manager of Uniflow Manufac- 
turing Co. 


Michael Pinto has been named 
president of Pioneer Engineer- 
ing and Manufacturing Com- 
pany, Inc., Detroit, succeeding 
A. M. Sargent who founded the 
company and has served as its 
president since 1930. L. A. Cur- 
noe was appointed secretary- 
treasurer at the same time. 


The Hammel-Dahl Company 
of Providence has appointed the 
Control Equipment Company, 
1222 Peachtree Street, N. E. 
Atlanta 3, Georgia, as additional 
sales and service representatives. 
This newly formed organization 
will offer the complete sales and 
service facilities of Hammel- 
Dahl engineering and products 
in Georgia, Alabama and Flori- 
da. Robert P. Saunders, in active 
charge of the company’s sales 
and service had many years of 
training and field experience in 
process control instrumentation. 
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The RING LEADER! 


FEATURES: 


@ Longer Life 


SPIRAL BACKUP RINGS fied 


Roylon Rings-are made of Teflon material and PMA 
afford the user many definite advantages over 
the common types in use. Contrary to leather Temperature Range 
tings, the new Roylons are chemically inert and _ 

are unaffected by oils or solvents which assures 
longer life and maximum efficiency. A natural 
for hydraulic service, they will not harden, © : 
soften, swell or shrink which solvés a big MMU Sh] Installed 
~ in maintenance and replacement. The — ' 
Roylon Rings have been tested and found | 

superior as a packing in temperatures ranging — as Complete Range 
from minus 100° F. to plus 480° F. This higher of Sizes 
operating temperature range adds to the long 
life and economy of these rings pine the higher 
operating efficiency. 


ROYLYN AIRCRAFT PR‘ 


OXYGEN 
VALVES 


@ Chemically Inert 










HOSE-COUPLING 
ASSEMBLIES - - - Standard 


AN components are combined 


QUICK COUPLINGS 


A complete range of types, Conform to and exceed all with either open or self- 
sizes and materials for requirements of SPEC. sealing Roylyn Quick Coup- 
every requirement. MIL-V-5027. lings. 














SPECIAL VALVES 
eat wat Ma bg ee | 
1900 SERIES TUBE FILLER-UNIT 
UNION. . . 30 to 60% ASSEMBLIES 
weight saving with reduced . .. Lightweight and built A typical example of special- 
installation and servicing for rough service to meet ized equipment is this Tank 
time. every requirement. Pressure Regulating Valve. 


ROY LY N, INCORPORATED _ 








1706 Standard Ave., Glendale. ; Calif. : 


Es QUICK COUPLINGS © VALVES & COUPLING VALVES ae 
"FILLER-UNIT ASSEMBIIES * TUBE UNIONS * WEG INSERTS * KINMONT POWER UNITS 


WRITE FOR FOLDER HR-193 
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Hydraulically operated bucket loaders and 
power shovels can operate as smoothly and 
efficiently as a well-trained horse instead of 
like a wild bronco by simply installing a Greer 
Accumulator. 

A Greer Accumulator eliminates shock and 
vibration that weaken the structure, damage 
hydraulic components, fatigue the operator, 
and reduce speed of operation, especially on 
difficult jobs. Tests conducted with Greer Ac- 
cumulators by a well-known bucket loader 
manufacturer showed amazing improvements 
in operation. Let us help you with your hy- 


Functions Perfonmed by 
GREER ACCUMULATORS 


1. PRESSURE STORAGE CHAMBER to provide 
a. Main source of hydraulic power. 
b. Auxiliary power source. 
¢. Emergency power source. 


2. PRESSURE-VOLUME COMPENSATOR for 
a. Leakage compensation. 
b. Temperature compensation. 


3. DISPENSER OF FLUIDS and Lubricants. 
4. TRANSFER BARRIER for Fluids and Gases. 


5. SHOCK ABSORBER to 
@. Absorb line shocks. 
b. Reduce pump pulsations. 


SEND FOR BULLETIN | ACCUMULATORS 
U. S&S PATENTS UNDER OLEAR UICENSES 


GREER HYDRAULICS, INC. 4s6 Eighteenth St., Brooklyn 15, N. Y. 


Sales Representatives in Principal Cities 
District Offices: 407 So. Dearborn St., Chicago 5 2832 E. Grand Bivd., Detroit 11 


Manufactured ond distributed under license in Great Britain by Finney Presses Ltd., Berkeley St., Birmingham 1, England. 


draulic shock problems. Write or phone. 















98 Circle 3! on Reader Service Card 











Post Scripts of Industry 








Continued 


Taco Heaters, Inc. of Provi- 
dence, have announced the ap- 
pointment of E. T. Houlihan as 
manager of the .new industria] 
and refrigeration department, 





E. T. Houlihan 
Taco Heaters, Inc. 


created to handle the increased 
volume of business in these 
fields. Also appointed were 
Robert T. Angevine, assistant 
sales manager, heating manufac- 
turers package equipment. In 
his new duties he will cover the 
entire United States. Howard E. 
Lucas, regional sales manager 
for the states of Maryland, 
North and South Carolina, Vir- 
ginia and Washington D.C. 
William J. Sliney, regional sales 
manager for southern New 
Jersey, eastern Pennsylvania 
and Delaware. 


Richard L. Hoff has been ap- 
pointed development metallur- 
gist by Superior Tube Company. 
Hoff, who is responsible for 
several of the company’s impor- 
tant research and development 
projects, was formerly in charge 
of welding research at the Naval 
Air Experimental Station in 
Philadelphia, and previously a 
metallurgist at the Oak Ridge 
National Laboratory. Harry W. 
Poole has been appointed direc- 
tor of quality control. 


Two Hyster Company engi- 
neers have been promoted, Mil- 
ton Smith was named engineer 
of the company’s new plant in 


APPLIED HYDRAULICS 











Nijmegen, Holland. Smith was 
head of the lift truck design en- 
gineering department, at the 
Portland plant, and will be re- 
placed by Paul Brainard, who 
formerly headed the standards 
division. 


The establishment of a new 
Akron branch of the Cleveland 
district office of Allis-Chalmers 
general machinery division un- 
der the management of Fred C. 
Timberman has been announced. 
The new office is located in the 
First National Tower in Akron. 
Timberman has been a sales rep- 
resentative in Allis-Chalmers 
Cleveland District office for 
more than 10 years. Announce- 
ment is also made of the assign- 
ment of Donald W. Ganzhorn 
as representative in the new 
Akron branch office. 





W. G. Beilby 
The New York Air Brake Company 


William G. Beilby, who has 
been in charge of industrial re- 
lations activities of the Ensign- 
sickford Company for the past 
six years, has become director 
of industrial relations of the 
New York Air Brake Company’s 
Watertown Division. He will 
also act in a consulting capacity 
with the parent company’s other 
operating units. 


The Hilliard Corporation, El- 
mira, New York, has appointed 
Philips Export Corp., 100 East 
42nd Street, New York 17, N.Y. 
as their world-wide export rep- 
resentatives for their line of fil- 
ters and maintenance equipment. 
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Greer Kquipment at Canadair 





HIGH ORDER ACCURACY is necessary in testing operations like this one. 
Greer delivers it. Here, Greer Stationary Hydraulic Accessories Test Stand is 
being used by Canadair inspectors to fully check hydraulic system accessories 
including the system pump at flow rates to 20 gpm and pressures to 3400 psi. 





STANDARD UNITS like the two above are listed in Greer catalog, yours for 
the asking. Greer has pioneered in stand: wrdization of aircraft test equipment. 
(Left) Greer Jet Engine Fuel System and Pump Test Stand for rapid checking 
of fuel pumps, regulators, etc. (Right) Greer Fuel Booster Pump Test Stand 
to test submerged and external fuel booster pumps for dependable performance. 





GREER REPUTATION for reliability is un- 
equalled in the field. There is no room for 
error in Greer Electrical Test Stand at left, 
or the Greer Aircraft Generator Test Bench 
next to it. The first machine checks electrical 
accessories and the second checks 12 and 28 
volt direct current generators with accuracy. 


Greer Hydraulics Inc. - 454 Eighteenth St., perc 15, N. Y. 


Field Offices : 298 Commercial Bldg., Dayton * 2832 E. Grand Blvd., Detroit + Representatives in all principal cities 
407 South Dearborn Street, Chicago 
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The Aircraft Industry 
1952-1953 


According to a year end state- 
ment by Admiral De Witt C. Ram- 
sey, USN (Ret.), President, Air- 
craft Industries Association, the 
aircraft manufacturing industry, de- 
voting its major effort to rebuilding 
and re-equipping our military air 
arms, had become the nation’s sec- 
ond largest industrial employer and 
was delivering military airplanes at 
a monthly rate of 1000 to 1100 
planes. In addition, commercial 
transports were being delivered in 
increasing numbers. Helicopter pro- 
duction continued to accelerate 
throughout the year, setting new 
production records almost every 
month for both military and civil 
types. Utility plane production also 
increased, especially in business and 
in agricultural planes. 

In military aircraft production 
the “‘stretch-out” decision, reached 
in 1951, reduced projected peak 
production rates, extending the date 


for completing organization and 
equipping of our air arms from late 
1954 to early 1956. While appropri- 
ations for military aircraft for fiscal 
1953 were again more than $14 bil- 
lion, relatively little has been used 
for aircraft delivered to date; as a 
result the unfilled backlog of orders 
for military aircraft is in the vicin- 
ity of 20,000 units scheduled for de- 
livery from 1953 to 1955. 


Machine Tool Delivery 
No Longer a Problem 


The “‘stretch-out and virtual com- 
pletion of plane plant construction 
has improved availability of ma- 
chine tools, materials and man- 
power. Machine tool deliveries no 
longer jeopardize aircraft produc- 
tion schedules. The materials situa- 
tion—steel, aluminum and other ma- 
terials—improved markedly during 
the year. The outlook continues good 





except for certain materials used for 
alloying purposes and for high tem. 
perature resistance, e.g., nickel-hear- 
ing steels and aircraft quality titan- 
ium. Since Korean hostilities began, 
more than 15,000 military aircraft 
of all types have been produced for 
our air arms and those of our NATO 
allies. Slightly less than 3,000 planes 
were produced in 1950, more than 
5,000 in 1951 and approximately 
9,000 in 1952. 


Introduction of New 
Combat Aircraft 


Several new combat types will 
be produced in quantity for the first 
time in 1953; several other still 
more advanced combat models will 
also reach production. The first de- 
livery of complete aircraft and en- 
gines from “outside sources,” par- 
ticularly from automotive industry 
units, will be made in 1953. In the 
commercial field, a high level of ac- 
tivity also is anticipated. It is esti- 
mated that the same number of 
transports—400—will be produced 
in 1953. Production of utility planes, 
based on orders on hand, will in- 
crease in 1953. 








] 
STOCK FEWER SPARES | 


with NICHOLSON VALVES 


Because Nicholson cylinder control valves are suitable 
for all mediums, they offer maximum use for interchange 
and replacement purposes. Unlike many poppet or bal- 
anced-piston valves, they can be used for steam as well as 
air, gas, oil or water. A prominent rubber firm reports they | 
carry only one spare valve for each 52 in service. Larger 


a 











YOU CAN 


choice of metal combinations 
also a Nicholson feature. 





Lever models (left), 4" to 2'/.", pressures 
to 5000 Ibs. Solenoid (right) and motor 
types, 4" to 2'/."; pressures to 375 Ibs. 






Wilkes-Barre, Pa. 
213 Oregon St. 





Foot mode's 
(abuve). ‘%« to 


12", pressures Military 
to 300 Ibs. 
Fall Wiper Rings Spec. 
MIL-S-5049 are AN Ap- 
Cat. 552 proved. 


and patents 








CEE NICHOLSON] RY 








TRAPS - VALVES - FLOATS 
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Used During World War 
il and ever since by the 


Covered by patents issued 
pending 
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Squeeze Grip 
Action Does It 


The 3-piece Fall Wiper Ring assembled 
into one piece as covered by patents 
consists of (1) a one-piece Split Wiper 
Ring (body) with two flanges or groove 
in its O.D.; (2) a one- piece split com- 
pressor spring assembled in the groove 
(3) an endless cover band surrounding 
the spring in the groove which causes @ 
squeeze grip action on the piston rod. 

The Fall Wiper Ring is available from 2" 


to 13°° dia. Military part numbers 
AN6231Al to AN6231A71. Write, wire or 


phone us regarding your wiper 


Ace Products company 
Toledo 1, Ohie 


Fall )//,.:Ring 


ADams 6513 


SPRING 
LOADED 
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Materials Handling Show 
The fifth National Materials Han- 


dling Exposition to be held at Con- 
vention Hall, Philadelphia, May 18 
to 22, is expected to be the largest 
capital goods show held anywhere 
in the country during 1953. Spon- 
sored by the Material Handling In- 
stitute, organization of handling 
equipment manufacturers, the Ex- 
position is expected to attract 25,- 
000 visitors from 40 countries. 

A total of 255 companies will 
display handling equipment. 

Pullman-Standard Car Manufac- 
turing Co. will show its new freight 
cars and explain loading methods 
on the covered railroad siding of 
Convention Hall which will be oc- 
cupied for the first time for exhibi- 
tion purposes. Eleven other leading 


companies will occupy exhibition 
space from 3000 to 7000 square 
feet. These include: Automatic 


Transportation Co., Chicago; Baker- 
Raulang Co., Cleveland; Barrett- 
Cravens Co., Chicago; Buda Co., 
Harvey, Ill.; Clark Equipment Co., 
Battle Creek, Mich.; Frank G. 
Hough Co., Libertysville, Ill.; Hy- 
ster Co., Portland, Ore.; Lewis- 
Shepard Products, Inc., Watertown, 
Mass.; Towmotor Corp., Cleveland; 
Tractomotive Corp., Deerfield, IIL., 
and Yale & Towne Manufacturing 
Co., Philadelphia. 


THE 
MARKET PLACE 


FOR SALE 


14 new Oilgear type C-122506 Duplex 
Pumps for immediate delivery. Priced 
below manufacturer’s list. Direct 
correspondence to Attention of Ron- 
ald Berkowitz. Marion Machine 
Foundry & Supply Company P.O. 
Box 431, Marion, Indiana, telephone 
number 412. 








SALES ENGINEERS—Oil Hydraulics 


WATERBURY TOOL DIV. VICK- 
ERS, INC. offers permanent posi- 
tions in oil hydraulics at factory lo- 
cation, Waterbury, Conn. One of 
these openings will lead to position 
of SALES MANAGER within one 
or two years and requires suitable 
qualifications and experience. Other 
position as SALES ENGINEER. 
Training will be considered, al- 
though experience is preferred. 
Graduate engineers are invited to 
send qualifications, compensation re- 
quirements to Waterbury Tool Div. 
Vickers, Inc., Waterbury 20, Conn., 
attention Mr. M. W. Hayden. 


GET THE 
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SOLENOID PILOT 
Air Control VALVE 


SMALL ONLY IN SIZE, 
LARGE EVERY OTHER WAY! 


Over 20,000,000 cycles 
of life may be confident- 
ly expected. We believe 
this valve to be the most 
d tugged ever offered in 
N its class. Valvair’s method of sealing prevents wear on seats. 
Models include 2-way and 3-way either normally open or 
normally closed. Orifice sizes: 1/16"", 3/32", 1/8"; 1/4” 
pipe tap. Maximum current consumption — 10 watts. For 
air, water, vacuum, oil or inert gases. 


Get new Bulletin “MA-2”. 


VALVAIR CORPORATION © oc; secastc acc. Auca 11,0. 


* 951 Beardsley Ave., Akron 11, O. 
IN PRINCIPAL CITIES 


FACTS 














REPRESENTATIVES 











This test stand is 
now playing an im- 
portant role in the 
jet engine program. 


Four intensifiers giving four pressure 
selection ranges from 50 to 10,000 psi 
are powered by an _ explosion-proof 





Test fixtures on this pressure and flow 
testing machine have a simple, leak- 
proof universal design which permits 
quick positioning to fit many different 
shapes or forms of tubing. When pres- 
sure is applied to this fixture it locks 
itself in the set position keeping the 
tubing from deforming. 


compressed air or electric system. 
Careful system design which prevents 
leakage permits using water, light oils 
or Varsol, a low viscosity cleaning 
agent in the pressure system. 

We can design and build your test 
facilities for industrial and aircraft 
applications. 


Call on us for hydrostatic testing equipment, hydraulic drive 
units, power units, air boosters and special hydraulic cylinders. 


= te Hydraulic Products Co. 


11470 KALTZ e CENTERLINE (DETROIT) MICH. 
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Heavy Duty 
High Pressure 


Triplex Pumps 


Case History A-15; In 1944, a Kobe Size 
3 Triplex was installed at the Superior 
Tank and Construction Company, Los 
Angeles, California, manufacturers of oil 
production tanks and pressure vessels for 
the transportation industry. The Kobe 
operates a 500 ton hydraulic press, used 
to die-cut segments of spheres for Butane 
and Propane tanks. Pressure required is 
2000 psi. 


ee 


. wonderful service’’ 

Satisfaction with the Kobe Triplex is in- 
dicated by this statement from Grover C. 
Brown, company sales manager: “We like 
the Triplex. It has been in almost con- 
stant operation and hasn't given us a bit 
of trouble. There has never been a major 
repair or overhaul on the unit, and we 
think it’s fine. The Kobe has given us won- 
derful service. We recommend it heartily.” 


Triplex Features 
® Pressures — To 5,000 psi (standard) 
To 20,000 psi (special) 
Volumes — To 60 g.p.m. 
Power Ratings — 15, 30, 50 H.P. 
Integral Double Reduction Gears 
Integral Electric Drive (Optional) 
Easily interchanged 
Plungers and Liners 








Write for Bulletin Kup; 
KOBE INC., Division of 
Dresser Equipment Co., 
615 NBC Bidg., 815 
Superior Ave., N.E. 
Clevelond 14, Ohic 


i Division of Dresser Equipment Co. 


Piant: Huntington Park, Calif. — Representatives 
in CLEVELAND, Pittsburgh, New York, Houston, 
Oklochome City. 
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| Vickers Expands Facilities 
| For Hydraulic Production 





Vickers Incorporated has ex- 
panded its facilities serving the west 
coast aircraft industry and have 
added 100,000 square feet of floor 
space to their plant in Joplin, Mo. 

The west coast operation has 
been known for the past several 
years as the Vickers El Segundo 
Division, and located at 2160 East 
Imperial Highway, this facility is 
now designing and producing air- 
craft hydraulic equipment in ad- 
dition to the sales and service acti- 








vities which have been conducted 
in the Los Angeles area since 1938. 

In addition to its expanded air- 
craft activities, the west coast divi- 


sion is also headquarters for the 
manufacture and sale of oil well 
pumping units. Design and produc- 
tion facilities are also available for 
custom built hydraulic power units, 
and other special industrial hydrau- 
lic equipment. 

The new Joplin plant, where air- 
craft components are produced, was 
selected in an effort to comply with 
the decentralization policy _pre- 
scribed by the military services for 
suppliers of proprietary equipment. 
The plant’s geographic location also 
brings it closer to airframe cus- 
tomers on the west coast and in 
the midcontinent. 





RP 
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BIG MONEY 
BABBITT 


by using 


PROMET XXX 
LONG SERVICE 


LEAD BASE 
BABBITT 


A fine, velvety grain babbitt made 
entirely from pure virgin metals, per- 
fectly alloyed and heat treated to 
withstand tremendous loads at high 
speeds and elevated temperatures 
that would be dangerous with other 
babbitts. 

Tensile 10,000 

Elong 5.5% 
Compress Strength 10,000 
Promet XXX will not score, cut or 
powder even in lubrication failures. 
The coefficient of friction is consider- 
ably less than that of tin babbitts, 
thus reducing power loss and wear. 
The entire bearing surface wears 
uniformly, without pitting. 


Simply heat to 900°-1000° F. and 
pour. Can be heated to 2000° F. 
without burning or injury. Repouring 
only refines it. There is no appreci- 
able shrinkage, hence a better con- 
tact with supporting shell, a more 
solid, rigid bearing. 
Ideal for use in blowers, cement mills, 
clay working machines, compressors, 
conveyors, crushing machinery, diesel 
engines, dredges, fans, machine tools, 
mining machinery, motors and gen- 
erators, paper mills, pumps, rock and 
gravel plants, saws, steel mill bear- 
ings and sugar mills. 

Supplied in 10 Ib. pigs. 

IMMEDIATE DELIVERY 


Write today for service data sheets 
and quotations. 


THE AMERICAN 
CRUCIBLE PRODUCTS 
COMPANY 


1303 Oberlin Avenue 
Lorain, Ohio, U.S.A. 
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IF Zoe VALVES 
ARE DIFFICULT 
OR COSTLY 
TO OPERATE 





<= INSTALL 






VALVE ACTUATORS 


If you require automatic controls or 
power operation—or if your plant 
uses many valves in remote or inac- 
cessible spots, you can save man- 
power and simplify your operations 
by installing Ledeen Valve Actu- 
ators. Adaptable to most any make, 
size and type of valve to operate 
against any line pressure, for any 
fluid medium, with any pressure. 


Positive, rugged, economical. 


Write for Bulletin 512 





re 





VALVES © CYLINDERS 
AIR-HYDRAULIC PUMPS & BOOSTERS 
VALVE ACTUATORS e¢ AIR HOISTS 


Ledeen Mfg. Cr 


1610 So. San Pedro 
Los Angeles 15, Calif. 
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0-M CYLINDERS 


adaptable to 


any installation! Fes 
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— “ @n most sizes 
Because the end plugs are tapped for universal 
movnting, any one type or combination of mounting 
brackets can be used to install an O-M Cylinder... 
without disassembling or cha nging the cylinder. Inter- 
locking mechanism eliminates projecting end caps 


and tie rods, assuring better alignment and friction- 
free performance. Thus, O-M Cylinders fit where 


others won't . . . require % less space than con- 
ventional type cylinders of the same bore . . . are 
easily removed, inspected, repaired. 


eee in o full range of sizes 1" to 8” bores) wit! 
standard, 2 to 1 or oversize rods. All 
machined on with bearing bronze, no 


castings Completely interchangeable 
Ly Pp ~y Write today for FREE catalog 
and ‘comple te set of ‘y and ',-scale 
Y: ving all cylinders and 
7’ 


templates sho 
mounting brackets 


MAIL COUPON ede 
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rather drive 





FOR YOUR PLANT 
INSIST UPON THE 


FOR COMPRESSED AIR 
» regulator 
’ filter 


lubricator 














it’s years ahead 
of the field! 


Compare CCA’s 
Regulator- Filter- 
Lubricator with 
any on the mar- 
ket. You'll find 
CCA’s advanced 
design nothing 
short of aston- 
ishing! It’s more compact—all in one 
unit—saves space. Installation in- 
volves just 2 pipe connections. (Re- 
member—added connections mean 
added chance of leaks, added ex- 
pense). It supplies metered lubrica- 
tion automatically. Filter removes 
liquid water by centrifugal action. 
Unit provides piston type regulation 
—down to %4 lb. WITH PRES- 
SURE RELIEF FEATURE BUILT 
IN. CCA is your best buy . . . by far. 
Stocked in principal cities. Catalog 
on request. 


CCA PRODUCTS DIVISION 


BRECO MANUFACTURING CO. 
309 E. SARATOGA ST. © BALTIMORE 2, MD. 
Complete line of compressed air line equipment-in- 
cluding Filters, Lubricators, Regulators, DeHumidifiers 
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“PRESSURE LOADING” is the exclusive, patented 


principle of Pesco Hydraulic Pumps which results in: 
Volumetric efficiencies up to 97%... Torque efficiencies up to 90% 


“Pressure Loading”, by automatically holding end clearance 









of gears to a thin film of oil, provides an automatic 
take-up of wear. For that reason, maximum volumetric 

E and torque efficiencies are obtained under all operating 
conditions and new pump efficiency is maintained throughout 


the long service life of every “Pressure Loaded”’ Pesco pump. 





For complete information, write today. 
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Us. MARCHING FIRE—and follow 
me!” Shouting this command, Lieutenant Carl 
Dodd struck out in advance of his platoon to lead 
the assault on Hill 256, near Subuk, Korea. Dur- 
ing the fierce in-fighting that followed, he con- 
stantly inspired his men by his personal disregard 
of death. Once, alone, he wiped out a machine gun 
nest; another time, a mortar. After two furious 
days, Dodd’s outnumbered, but spirited, force had 
won the vital hill. 





“You were helping, too,” says Lieutenant Dodd. 
“You and the millions of other citizens who have 
bought U.S. Defense Bonds. For your Bonds, 
which keep America strong, were behind the pro- 
ductive power that gave us the weapons we used, 


“T hope you'll go on buying Bonds—always. 
Because your Bonds—and our bayonets—make 
an unbeatable combination for keeping safe the 
land that we all love!” 


* * * 


Now E Bonds earn more! 1) All Series E Bonds bought 
after May 1, 1952 average 3% interest, compounded 
semiannually! Interest now starts after 6 months and is 
higher in the early years. 2) All maturing E Bonds auto- 
matically go on earning after maturity—and at the new 
higher interest! Today, start investing in better*paying 
United States Series E Defense Bonds through the Payroll 
Savings Plan where-you work! 


Peace is for the strong! kor peace and prosperily save with U.S. Defense Bonds! 
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Hirst Lieutenant 


Carl H. Dodd 
Medal of Honor 
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